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When they can eat... 





hydromorphone HCI & 


The first step after injectables in post-op analgesia. 


Description: Dilaudid is hydromorphone, a hydro- 
genated ketone of morphine 

Indications: For relief of moderate to severe pain 
Contraindications: Suspected increased intracra- 
nial pressure, status asth mati us 

Warnings: May be habit forming with a potential for 
addiction equivalent to morphine in equi-analgesic 
doses. Tolerance may also occur. As with all narcot- 
ICS, use in early pregnancy only when expected bene- 
fits outweigh risks 

Adverse Effects: Nausea, vomiting, diarrhea, con- 
stipation, anorexia and somnolence may occur al- 
though unlikely with appropriate dose-selectior 
Dosage and Administration: Dos: age must be i indi- 
vidualized. The’ usual adult dose is 2 mg every 4- 6 


hours, as necessary, for moderate to moderately se- 
vere pain. For more severe pain, 3-4 mg or more every 
4-6 hours, as necessary, may be required 
Treatment of Overdosage: lf overdosage is treated 
within an hour, emesis and gastric lavage should be 
atten ipted Specie il attention should be giv ‘`f to respi- 
ration and if depression occurs, it may be an- 
tagonized Dý the use of naloxone hydrochloride 
(Narcan*) —Endo, nalorphine hydrochloride 
(Nalline*) — Merck Sharp & Dohme or levallorphan 
tartrate (Lorfan*) — Roche, as recommended by the 
manufacturer. Other supportive measures should be 
applied when indicated 

How Supplied: Dilaudid HCI colo: 


C oded | tablets 
(NOT FOR INJECTION) imprinted with K < loc go on on 


side and potency on side as follows: green 
mg. orange —2 mg. pink —3 mg and yellow —4 mc 
Available in: 1 mg — bottles of 100 (NDC #0044 - 1021. 
02), 2 mg — bottles of 100 (NDC #0044-1022-02) and 
500 (NDC #0044-1022-03), 3 mg — bottles of 100 
(NDC: #0044-1023-02), 4 mg — bottles of 100 (ND 
#0044-1024-02) and 500 (NDC #0044-1024-03) 


Knoll Pharmaceutical Company 
Whippany, New Jersey 07981 
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. Replacing the traditional glass or plas- 
tic rod with the Hollister method can 
vastly simplify the management of a 
transverse colostomy. 








The typical rod-supported stoma is practically 
impossible to fit with a secure drainage appli- 
ance; odor and soiled bedclothes are probable 
and skin irritation is likely. The Hollister method 
uses a unique folding colon support— the Loop 
Ostomy Bridge- that /ies flat. This offers a major 
advantage over conventional loop procedures: 
ability to seal an appliance firmly to the skin. The 
Hollister karaya gasket (photo) is trimmed to fit 
the stoma and laid down over the bridge—hug- 
ging the skin and isolating it from fecal discharge. 
An odorproof pouch (illustration below) secures 
the drainage yet leaves the stoma visible and 
accessible. 





To minimize the mess— and hazard—of fecal 
spillage, you can place the skin-protecting gas- 
Aket before the stoma is matured. 
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or professional literature and an Oppor- 
o evaluate this simple, effective system. 
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Nip it inthe gut. 


Torecan can help control nausea 
and vomiting with dual action:* 
1) against circulating emetics 


(atthe CTZ) 


2) against emetic sights, emotions, 
and organ insults (at the TVC) 


In using Torecan, the physician 


should consider the adverse 


reactions which are associated 
with the drug specifically and 


phenothiazines generally.** 


Torecan 


(thiethylperazine) e 


tranquilizer. 


a Its not for sedative use. 
s It'S not intended as a 


a It'S not an antihistamine. 


symptoms. 


Trigger Zone. 


s Its not intended for psychotic 


*As shown in animal studies: TVC — True 
Vomiting Center, CTZ — Chemoreceptor 


**Please see brief summary for detailed 


information concerning potential 


adverse reactions. 


Injectable—10 mg/2ml (thiethylperazine malate, NF) 


for IM injection only 


Suppositories—10mg (thiethylperazine maleate, NF) 


Tablets —10 mg (thiethylperazine maleate, NF) 


Torecan* (thiethylperazine) 

Tablets, Suppositories and Injection 
Contraindications: Severe CNS depression, 
comatose states, and in patients who have 
demonstrated a hypersensitivity to phenothiazines 
(e.g.. blood dyscrasias, jaundice). Because 
severe hypotension has been reported after the 
intravenous administration of phenothiazines, this 
route of administration is contraindicated. The 
drug is contraindicated in pregnancy 

Warnings: Phenothiazines are capable of 
potentiating CNS depressants as well as atropine 
and phosphorous insecticides. The drug may 
impair mental and/or physical ability required in 
the performance of potentially hazardous tasks 
such as driving a car or operating machinery 
Postoperative Nausea and Vomiting: When used 
to control postoperative nausea and vomiting in 
patients undergoing elective surgical procedures, 
restlessness and postoperative ENS depression 
during anesthesia recovery may occur. Possible 
postoperative complications of a severe degree of 
any of the known reactions of this class of drug 
must be considered. Postural hypotension may 
occur after an initial injection, rarely with the 
tablet or suppository. Do not use with epinephrine 
in the treatment of drug-induced hypotension as 
phenothiazines may induce a reversed epinephrine 
effect. The most suitable vasoconstrictor agents 
are levarterenol and phenylephrine. The use of 
Torecan has not been studied following intra- 
Cardiac and intracranial surgery. Not recom- 
mended for use in children under 12 years of age, 
Or IN Nursing mothers since safety and efficacy 
Nave not been established. 
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Precautions: Convulsions and abnormal move- 
ments such as extrapyramidal symptoms have 
occurred. The varied extrapyramidal symptom 
complex is more likely to occur in young adults 
and children. Extrapyramidal effects must be 
treated by reduction of dosage or cessation of 
medication. For treatment of nausea and/or 
vomiting associated with anesthesia and surgery, 
the drug should be administered by deep intra- 
muscular injection at or shortly before the 
termination of anesthesia 


Adverse Reactions: CNS: convulsions, extra- 
pyramidal symptoms such as dystonia, torticollis, 
oculogyric crisis, akathisia and gait disturbances, 
occasional cases of dizziness, headache, fever 
and restlessness have been reported 

Drowsiness may occur initially on injection but is 
usually alleviated by a reduction in dosage. 
Dryness of the mouth and nose, blurred vision. 
tinnitus, sialorrhea and altered gustatory sensa- 
tion. Peripheral edema of the arms, hands and 
face. Cholestatic jaundice; cerebral vascular 
spasm and trigeminal neuralgia have been 
reported occasionally. The following have occurred 
with phenothiazine derivatives and should be 
considered: agranulocytosis, leukopenia, 
thrombocytopenia, aplastic anemia, pancytopenia, 
eosinophilia, leukocytosis; miosis, obstipation, 
anorexia, paralytic ileus; erythema, exfoliative 
dermatitis and contact dermatitis; jaundice, biliary 
Stasis. Hypotension, rarely leading to cardiac 
arrest; ECG changes. Akathisia, agitation, motor 
restlessness, dystonic reactions, trismus, torti- 
collis, opisthotonos, oculogyric crises, tremor. 
muscular rigidity, akinesia, some of which have 








persisted for several months or years especially 
in patients of advanced age with brain damage 
Menstrual irregularities, altered libido. gyneco- 
mastia, weight gain; false positive pregnancy 
tests. Urinary retention, incontinence: fever. 
laryngeal edema and angioneurotic edema, asthma 
Hyperpyrexia, behavioral effects suggestive of a 
paradoxical reaction, including excitement, bizarre 
dreams, aggravation of psychoses and toxic 
confusional states. ECG changes. While there is 
no evidence that ECG changes are in any way 
precursors of any significant disturbance of 
cardiac rhythm, sudden and unexpected deaths 
apparently due to cardiac arrest have been 
reported in a few instances in hospitalized 
psychotic patients previously showing character- 
istic ECG changes. A peculiar skin-eye syndrome, 
which is marked by progressive pigmentation of 
areas of the skin or conjunctiva and/or accom- 
panied by discoloration of the exposed sclera and 
cornea, has also been recognized as a side effect 
following long-term treatment. Opacities of the 
anterior lens and cornea described as irregular or 
stellate in shape have also been reported 

Drug Interactions: Phenothiazines are capable of 
potentiating CNS depressants (e.g., anesthetics. 
opiates, alcohol, etc.) as well as atropine and 
phosphorous insecticides. The drug may induce a 
reversed epinephrine effect on occasion 

For complete details, please see full prescribing 
information. 


Boehringer Ingelheim 
Boehringer Ingelheim Ltd. 


Ridgefield, CT 06877 
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In antisepsis, there is no in-between. 
Pathogens are destroyed or they 
survive. That is why hospital 
antisepsis is no place for compromise 
with the quality of an antiseptic. Just 
one pathogen species missed by 

an antiseptic can cause serious 
problems. 





With BETADINE Microbicides, you 
are assured of maximum antiseptic 
protection, confirmed by more than a 
billion applications to date. BETADINE 
Microbicides kill a broad spectrum of 
pathogens—both gram-positive 

and gram-negative bacteria (including 
antibiotic-resistant strains), fungi, 
viruses, protozoa and yeasts. 


Illustration is artist's representation of organisms 


Pm s 


The antiseptic use of BETADINE 
Microbicides has been abundantly 
documented— specifically by name in 
hundreds of published reports, 
encompassing thousands of clinical 
procedures. 





The surest antiseptic 
is the best buy 


Purdue Frederick 
Copyright 1978 
201578 


BETADINE Microbicides enjoy the 
distinction of having been chosen 
by NASA for disinfection pro- 
cedures in Apollo splashdowns 
and in the Skylab mission. 

With a wide range of forms, 
BETADINE Microbicides enable 

you to maintain a consistently high 
standard of antisepsis for various 
clinical needs throughout the 
hospital, enhancing the safety of 
physicians, nurses, patients and ` 

personnel. x 


The Purdue Frederick Company/Norwalk, CT 0685€ 
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g anaerobic Atraer SAPE 
. Chloromycetin (chloramphenicol sodium succinate 
for injection, USP) is one antibiotic that consistently 
crosses the blood-brain barrier in effective concentra- 
tions. It hasa remarkably broad spectrum that includes - 

. organisms within the designation of gram-negative ue 
and gram-positive, aerobic and anaerobic and, | HE 
| especially, many species of the anaerobes, such as 
Bacteroides, Clostridium, and Peptostreptococcus, 


responsible for serious infections. Used POS, 
FERONT can save lives. te Es AO EUM 
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lation on the following page. PARKE-DAVIS ' 





Prescribing Information 

Chloromycetin? Sodium Succinate 

17 et Re sodium succinate for injection, 
For intravenous administration 


WARNING 
Serious and fatal blood dyscrasias ia p anemia, 
hypoplastic anemia, thrombocytopenia, and granulo- 
cytopenia) are known to occur after the administra- 
tion of chloramphenicol. In addition, there have been 
reports of aplastic anemia attributed to chloram- 
phenicol which later terminated in leukemia. Blood 
dyscrasias have occurred after both short-term and 
prolonged therapy with this drug. Chloramphenicol 
must not be used when less potentially dangerous 


agante will be effective, as described in the INDICA- 


ONS section. It must not be used in the treatment of 
trivial infections or where it is not indicated, as in 
colds, influenza, infections of the throat; or as a 
prophylactic agent to prevent bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. While 
blood studies may detect early peripheral blood 
changes, such as leukopenia, reticulocytopenia, or 
granulocytopenia, before they become irreversible, 
such studies cannot be relied on to detect bone 
marrow depression prior to development of aplastic 
anemia. To facilitate appropriate studies and observa- 
tion during therapy, it is desirable that patients be 
hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS INTENDED 
FOR INTRAVENOUS USE ONLY. IT HAS BEEN DEMON- 
A DATED TO BE INEFFECTIVE WHEN GIVEN INTRAMUS- 


1. Chloramphenicol sodium succinate must be hydrolyzed to 
its microbiologically active form and there is a lag in 
achieving adequate blood levels compared with the base 
given intravenously 

2. The oral form of chloramphenicol is readily absorbed and 
adequate blood levels are achieved and maintained on the 
recommended dosage. 

3. Patients started on intravenous chloramphenicol sodium 
succinate should be changed to the oral form as soon as 
practicable 

DESCRIPTION 

Chloramphenicol is an antibiotic that is clinically useful for, and 
should be reserved for, serious infections caused by organ- 
isms susceptible to its antimicrobial effects when less 
potentially hazardous therapeutic agents are ineffective or 
contraindicated. Sensitivity testing is essential to determine its 
indicated use, but may be performed concurrently with 
therapy initiated on clinical impression that one of the 
indicated conditions exists (see INDICATIONS section) 

Each gram (10 ml of a 10% solution) of chloramphenicol 
sodium succinate contains approximately 52 mg (2 25 mEq) 
of sodium 

ACTIONS AND PHARMACOLOGY 

In vitro chloramphenicol exerts mainly a bacteriostatic effect 
on a wide range of gram-negative and gram-positive bacteria 
andisactivein vitro against rickettsias, the lymphogranuloma- 
psittacosis group, and Vibrio cholerae. Chloramphenicol is 
particularly active against Salmonella typhi and Hemophilus 
influenzae. The mode of action is through interference or 
inhiition of protein synthesis in intact cells and in cell-free 
systems 

Chloramphenicol administered orally is absorbed rapidly 
from the intestinal tract. In controlled studies in adult volun- 
teers using the recommended dosage of 50 mg/kg/day a 
dosage of 1 gevery six hours for eight doses was given. Using 
the microbiological assay method, the average peak serum 
level was 11.2 mcg/ml one hour after the first dose. A 
cumulative effect gave a peak rise to 18.4 mcg/ml after the fifth 
dose of 1 g.. Mean serum levels ranged from 8 to 14 mcg/ml 
over the 48-hour period Total urinary excretion of chloram- 
phenicol in these studies ranged from a low of 68% to a high of 
9995 over a three-day period. From 8 to 1296 of the antibiotic 
excreted is in the form of free chloramphenicol, the remainder 
consists of microbiologically inactive metabolites, principally 
the conjugate with glucuronic acid. Because the glucuronide 
is excreted rapidly, most chloramphenicol detected in the 
blood is in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the urine, the 
concentration of free chloramphenicol is relatively high. 
amounting to several hundred mcg/ml in patients receiving 
divided doses of 50 mg/kg/day. Small amounts of active drug 
are found in bile and feces. Chloramphenicol diffuses rapidly, 
but its distribution is not uniform. Highest concentrations are 
found in liver and kidney, and lowest concentrations are found 
in brain and cerebrospina! fluid. Chloramphenicol enters 
cerebrospinal fluid even in the absence of meningeal inflam 
mation, appearing in concentrations about half of those found 
in the blood. Measurable levels are also detected in pleural 
and in ascitic fluids, saliva. milk, and in the aqueous and 
vitreous humors. Transport across the placental barrier occurs 
with somewhat lower concentration in cord blood of newborn 
infants than in maternal blood 

INDICATIONS 
In accordance with the concepts in the WARNING box and 
this INDICATIONS section, chloramphenicol must be used 
only in those serious infections for which less potentially 
dangerous drugs are ineffective or contraindicated. How- 
ever, chloramphenicol may be chosen to initiate antibiotic 
therapy on the clinical impression that one of the condi- 
tions below is believed to be present: in vitro sensitivity 
tests should be performed concurrently so that the drug 
may be discontinued as soon as possible if less poten- 
tially dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather than 


another antibiotic when both are ted by in vitro 
studies to be effective against a — c pathogen should 
be based upon severity of the infection, susceptibility of 
the repo to the various antimicrobial drugs, efficacy 
of the various drugs in the infection, and the important 
oe concepts contained in the WARNING box 
above: 


1. Acute infections caused by S typhi* 
It is not recommended for the routine treatment of the 
typhoid carrier state. 
2. Serious infections caused by susceptible strains in accor- 
dance with the concepts expressed above: 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
C) Rickettsia 
d) Lymphogranuloma-psittacosi group 
e) Various gram-negative bacteria causing bacteremia. 
meningitis, or other serious gram-negative infections 
f) Other susceptible organisms which have been demon- 
strated to be resistant to all other appropriate antimicro- 
bial agents 
3. Cystic fibrosis regimens 


“In the treatment of typhoid fever. some authorities recommend that 
chloramphenicol be administered at therapeutic levels for 8 to 10 days 
after the patient has become afebrile to lessen the possibility of relapse 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with a 
history of previous hypersensitivity and/or toxic reaction toit. /f 
mustnot be used inthe treatment of trivial infections or where it 
is not indicated, as in colds, influenza, infections of the throat, 
or as a prophylactic agent to prevent bacterial infection 


PRECAUTIONS 


1. Baseline blood studies should be followed by periodic 
blood studies approximately every two days during therapy. 
The drug should be discontinued upon appearance of 
reticulocytopenia, leukopenia, thrombocytopenia, anemia, 
or any other blood study findings attributable to chloram- 
phenicol. However, it should be noted that such studies donot 
exclude the possible later appearance of the irreversible type 
of bone marrow depression 

2. Repeated courses of the drug should be avoided if at all 
possible. Treatment should not be continued longer than 
required to produce a cure with little or no risk of relapse of the 
disease 

3. Concurrent therapy with other drugs that may cause 
bone marrow depression should be avoided. 

4. Excessive blood levels may result from administration of 
the recommended dosage to patients with impaired liver or 
kidney functions, moneng that due to immature metabolic 
processes in the infant. The dosage should be adjusted 
accordingly or, preferably. the blood concentration should be 
determined at appropriate intervals 

5. There are no studies to establish the safety of this drug in 
pregnancy 

6 Because chloramphenicol readily crosses the placental 
barrier. caution in use of the drug is particularly important 
during pregnancy at term or during labor because of potential 
toxic effects on the fetus (gray syndrome) 

7. Precaution should be used in therapy of premature and 
full-term infants to avoid gray syndrome toxicity (see AD- 
VERSE REACTIONS). Serum drug levels should be carefully 
followed during therapy of the newborn infant. 

8. Precaution should be used in therapy during lactation 
because of the possibility of toxic effects on the nursing infant. 

9. The use of this antibiotic, as with other antibiotics. may 
result in an overgrowth of nonsusceptible organisms, includ- 
ing fungi. If infections caused by nonsusceptible organisms 
appear during therapy. appropriate measures should be 
taken 


ADVERSE REACTIONS 


1, Blood Dyscrasias 

The most serious adverse effect of chloramphenicol is bone 
marrow depression. Serious and fatal blood dyscrasias 
(aplastic anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after the adminis- 
tration of chloramphenicol An irreversible type of marrow 
depression leading to aplastic anemia with a high rate of 
mortality is characterized by the appearance weeks or months 
atter therapy of bone marrow aplasia or hypoplasia. Peripher- 
ally, pancytopenia is most often observed, but in a small 
number of cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. A 
reversible type of bone marrow depression. which is dose- 
related, may occur. This type of marrow depression is 
characterized by vacuolization of the erythroid cells, reduc- 
t'on of reticulocytes. and leukopenia, and responds promptly 
to the withdrawal of chloramphenicol 

An exact determination of the risk of serious and fatal blood 
dyscrasias is not possible because of lack of accurate 
information regarding (1) the size of the population at risk, (2) 
the total number of drug-associated dyscrasias, and (3) the 
total number of non-drug-associated dyscrasias 

In a report to the California State Assembly by the California 
Medical Association and the State Department of Public 
Health in January 1967, the risk of fatal aplastic anemia was 
estimated at 1:24.200 to 1:40,500 based on two dosage 
levels 

There have been reports of aplastic anemia attributed to 
chloramphenicol! which later terminated in leukemia 

Paroxysmal nocturnal hemoglobinuria has also been re- 
ported 
2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis. diarrhea and 
enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and delir- 
ium have been described in patients receiving chlorampheni- 
col. Optic and peripheral neuritis has been reported, usually 
following long-term therapy. If this occurs, the drug should be 
promptly withdrawn 
4. Hypersensitivity Reactions . . 

Fever, macular and vesicular rashes, angioedema, urticar- 
ia, and anaphylaxis may occur. Herxheimer reactions have 


occurred during therapy for typhoid fever. 
5. “Gray Syndrome” 

Toxic reactions including fatalities have occurred in the 
premature and newborn; the signs and symptoms associated 
with these reactions have been referred to as the gray 
syndrome. One case of gray syndrome has been reported in 
an infant born to a mother having received chloramphenicol 
during labor. One case has been reported in a 3-month-old 
infant. The following summarizes the clinical and laboratory 
studies that have been made on these patients. 

a) In most cases, therapy with chloramphenicol had been 

instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days of 
CONNU treatment with high doses of chlorampheni- 
col. 

c) The symptoms appeared in the following order 
(1) abdominal distention with or without emesis; 

(2) progressive pallid cyanosis: 

(3) vasomotor collapse, frequently accompanied by 
irregular respiration; 

(4) death within a few hoursof onset of these symptoms. 

d) The progression of symptoms from onset to exitus was 
accelerated with higher-dosage schedules 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol (over 90 
mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs. should be pre- 
scribed atrecommended dosages known tohave therapeutic 
activity Administration of 50 mg/kg/day in divided doses will 
produce blood levels of the magnitude to which the majority of 
susceptible microorganisms will respond. 

As soon as feasible, an oral do form of chloram- 
phenicol should be substituted for intravenous form 
because adequate blood levels are achieved with 
chloramphenicol by mouth. 

The following method of administration is recommended 

Intravenously as a 10% (100 mg/ml) solution to be injected 
over at least a one-minute interval. This is prepared by the 
addition of 10 ml of an aqueous diluent, such as water for 
injection or 5% dextrose injection. 


DOSAGE 

Adults 

Adults should receive 50 mg/kg/day in divided doses at 
six-hour intervals. in exceptional cases, patients with infec- 
tions due to moderately resistant organisms may require 
increased dosage up to 100 mg/kg/day to achieve blood 
levels inhibiting the pathogen, but these high dosages should 
be decreased as soon as possible Adults with impairment of 
hepatic or renal functions.or both may have reduced ability to 
metabolize and excrete the drug. In instances of impaired 
metabolic processes, dosages should be adjusted accord- 
ingly. (See discussion under Newborn Infants.) Precise control 
of concentration of the drug in the blood should be carefully 
followed in patients with impaired metabolic processes by the 
available microtechniques (information available on request). 
Children 

Dosage of 50mg/kg/day divided into four doses at six-hour 
intervals yields blood levels in the range effective against most 
susceptible organisms. Severe infections (eg., bacteremia or 
meningitis), especially when adequate cerebrospinal fluid 
concentrations are desired, may require dosage up to 100 
mg/kg/day; however, it is recommended that dosage be 
reduced to 50 mg/kg/day as soon as possible. Children with 
impaired liver or kidney functions may retain. excessive 
amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under ADVERSE REAC- 
TIONS.) 
. A total of 25 mg/kg/day in four equal doses at six-hour 
intervals usually produces and maintains concentrations in 
blood and tissues adequate to control most infections for 
which the drug !s indicated. Increased dosage in these 
individuals, demanded by severe infections, should be given 
only to maintain the blood concentration within a therapeuti- 
cally effective range. After the first two weeks of life, full-term 
infants ordinarily may receive up to a total of 50 mg/kg/day 
equally divided into four doses at six-hour intervals. These 
dosage recommendations are extremely important because 
blood concentration in all premature infants and full-term 
infants under 2 weeks of age differs from that of other infants 
This difference is due to variations in the maturity of the 
metabolic functions of the liver and the kidneys. 

When these functions are immature (or seriously impaired in 
adults), high concentrations of the drug are found which tend 
to increase with succeeding doses 


Infants and Children with Immature Metabolic Processes 

In Lie te infants and other children in whom immature 
metabolic functions are suspected. a dosage of 25 mg/kg/ 
day will usually produce therapeutic concentrations of the 
drug in the blood. In this group particularly, the concentration 
of the drug in the blood should be carefully followed by 
microtechniques. (Information available on request.) 


HOW SUPPLIED 
N 0071-4057-03 (Steri- Vial" No 57) 
Chloromycetin (chloramphenicol) Sodium Succinate is 
supplied as a dried powder in Steri-Vials (rubber 
diaphragm-capped vials) When reconstituted as directed. 
each vial contains a sterile solution equivalent to 100 mg of 
chloramphenicol per milliliter (1 9/10 ml) Available in 
packages of 10 vials. 
Chloromycetin, brand of chloramphenicol, Reg US Pat Off 
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No pumps 
Allows continuous gravity-flow 
administration. 


Lightweight 
Ambulatory patients can maneuver 
with more ease. 


Eliminates jerry-rigging 
A single component that's disposable. 
Saves time for the entire staff. 


Economical 
Just add Vivonex HN and a feeding tube. 


Simple flow regulation 





“The plastic bag administration set and a 
microdrip chamber permit accurate 
administration during a wide range of rates. 
The elimination of the need for an infusion 

pump renders the technique less expensive 

and cumbersome. The patients may be fully 
ambulatory while receiving therapy ^! 


Special... 


1 because it's 
.  acomplete 


Easy-to-fill pouch 


Holds up to 1 liter of 
Vivonex HN; 100-ml 
calibrations add accuracy. 


Sturdy pouch 
access 


Can be opened and closed 
without weakening. 
Permits volume or 
concentration changes 
and addition of vitamins or 


Ñ medications. 


Unique drip 
meter 


Allows simple flow- 
rate monitoring. 
Microdrops/minute 
equate to ml/hr for 
desired flow rate 

(60 drops-1 ml; 60 
drops/min~60 ml/hr). 





- Screw clamp 


2 Finely threaded for 
precise adjustment. 


Male Luer 


Fits most small-caliber 


feeding tubes. 


I — AQAM E = 


References: 1. Page CP, Ryan JA Jr, Haff RC: Continual catheter 
administration of an elemental diet. Surg Gynecol Obstet 142: 184-188, 
1976. 2. Randall HT (ed): Nutrition and surgical patients. Contemp 
Surg 11(1): 7-22, 1977. 3. Blackburn GL, Bistrian BR: Nutritional care 
sioe injured and /or septic patient. Surg Clin North Am 56:1195-1224, 
1976. 


Special...because it 
delivers Vivonex' HN: 


VIVONEX HN provides complete enteral nutrition 
with free amino acids. Being truly elemental, it 
requires minimal digestion and allows maximal 
absorption. The extremely low viscosity allows 
Vivonex HN to flow continuously, at any rate, 
without clogging. 


"Increasingly, these diets are used in patients 

with fistulas, inflammatory bowel disease, partial 
obstruction, and malabsorption— states for which 
total parenteral nutrition was once considered most 
appropriate. "? 


VIVONEX HN—the only elemental high nitrogen 
diet —has “...a nitrogen to calorie ratio of 1:150— 
the best ratio for anabolism. ”3 By continuous 
administration of Vivonex HN via the Vivonex 
Delivery System, the same positive nitrogen 
balance, weight gain, and accelerated wound 
healing can be achieved as with parenteral 
hyperalimentation, but without the catheter-induced 
thrombophlebitis, sepsis, and patient discomfort. 


"Information on Vivonex HN usage and precautions accompanies the 


product and should be reviewed before use. 


Norwich-Eaton Pharmaceuticals 
Division of Morton-Norwich Products, Inc. 
Norwich, NY 13815 
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A national sample of 200 hospitals reports: 


96 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections‘? ' 


Continuing high in vitro susceptibility 
of clinically significant gram-negative pathogens 


Organisms % Susceptible _—s# Strains Tested 


Total Gram-Negative Susceptibility 17 E | 422.427 | 
P YEA" Kp UII S orgy? ET MAR 3 Mühe a ee Mab RE Source: Professional Market 


1 64,435 —— Research Bacteriologic Reports 
—7/77-6/78. These in vitro data 
are based on results obtained 


roteus, indole-positive code Xo oddgu m ! 
P mem do s TEL ILU II pore ur RIA EE m = ys aes 5 — TT. from a nationwide panel of 200 


Pseudomonas aeruginosa sli rei CEE Rc EDU NER. ili Eu. Bid acute-care hospitals of 100 beds 
Klebsiella-Enterobacter-Serratia species EN 95 104885 _— or more. All hospitals in the audit 


= used the Kirby-Bauer method 
KORSO I Ft - —— M —$—$ ———— ol disc sensitivity. Data are 


Enterobacter J B ai TE A ART presented in unweighted form. 
Serratia Percentage of susceptible 

: ae = "a e y strains may vary from hospital 
Citrobacter ae Ss ——— ee ee eee ea e o4 o AEXPEES to hospital 


Total Staphylococcal Susceptibility č 


‘In vitro susceptibility data are not necessarily indicative of clinical effectiveness. 
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(gentamicin sulfate80mg./2ml.) 


Advantage 


"The decision to continue therapy with this drug should be based on the results of susceptibility tests, the severity of the infection. and 
the important additional Concepts contained in the Warnings Box. Please see IDE page for Brief Summary of Prescribing Information 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 


WARNINGS 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive AM in dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with GARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
sheuld be avoided. When neon gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When adminis- 
tered 1|.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
antibiotic concentration in serum and 
tissue. 


INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and indole- 
negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp., and Staphylococcus 
(coagulase-positive and coagulase-negative) 
Clinically effective in neonatal sepsis; septicemia; 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin, 
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bone and soft tissue (including burns). Culture and 
sensitivity studies should be performed. 
Aminoglycosides, including gentamicin, are not in- 
dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential tor toxicity. 
GARAMYCIN may be considered as initial therapy 
in suspected or confirmed gram-negative infections, 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other appropriate therapy 
should be instituted. In serious infections when the 
CauSative organisms are unknown, GARAMYCIN 
may be administered as initial therapy in conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with gentamicin. Following identification of the 
organism and its susceptibility, appropriate anti- 
biotic therapy should then be continued. When ap- 
propriate, a penicillin-type drug can be used con- 
comitantly. ARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or serious 
toxic reactions to aminoglycosides may also con- 
traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed from body 
surfaces after local irrigation or application. The po- 
tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
respiratory paralysis have been reported in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine. If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reducec 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with. gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the in 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and A regret inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy: Safet 

for use in pregnancy has not been established. 
ADVERSE REACTIONS MNephrotoxicity — Ad- 
verse renal effects, as demonstrated by the pres- 
ence of casts or protein in the urine or by rising BUN, 
NPN, serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 


a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity —Adverse effects on both vestibular and 
auditory branches of the eightn nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal renal 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and 
stomatitis; purpura, pseudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium: anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis ay Eee local irritation has been 
reported rarely OVERDOSAGE In the event of over- 
dose or toxic reactions, nemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert or latest 
Physicians’ Desk Reference. HOW SUPPLIED 
40 mg/ml in 2 ml (80 mg) vials; 1.5 ml (60 mg) and 
2 ml (80 mg) disposable syringes. Pediatric Inject- 
able, 10 mg per ml, in 2 m! (20 mg) vials. 
11076831 SEPTEMBER 19768 
AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or latest Physicians’ Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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PRESERVE and PROTECT 
YOUR COPIES OF 
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Now, your journals can become a hand- 
some addition to your professional library. 


These file boxes are designed and cus- 
tom-made to keep your copies orderly, 
readily accessible and clean. 


Durable book-binder's board covered 
with scuff-resistant, washable Leathertex. 
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hiezachloronl 
deanser 


Before prescribing, please consult the following product 
information: 
CLINICAL PHARMACOLOGY: pHisoHex is a bacteriostatic 
cleansing agent. It cleanses the skin thoroughly and has bac- 
teriostatic action against staphylococci and other gram-posi- 
tive bacteria. Cumulative antibacterial action develops with 
repeated use. This antibacterial residue is resistant to removal 
by many solvents, soaps, and detergents for several days. 

HisoHex has the same slight acidity as normal skin (pH 
\ de 5.0 to 6.0). 
INDICATIONS AND USAGE: pHisoHex is indicated for use 
as a surgical scrub and a bacteriostatic skin cleanser. It may 
also be used to control an outbreak of gram-positive infection 
where other infection control procedures have been unsuc- 
cessful. Use onlv as long as necessarv for infection control. 
CONTRAINDICATIONS: pHisoHex should not be used on 
burned or denuded skin. 

It should not be used as an occlusive dressing, wet pack, or 
lotion. . 

It should not be used routinely for prophvlactic total body 
bathing. 

It should not be used as a vaginal pack or tampon, or on any 
mucous membranes. 

pHisoHex should not be used on persons with sensitivity to 
any of its components. It should not be used on persons who 
have demonstrated primary light sensitivity to halogenated 
phenol derivatives because of the possibility of cross-sensitiv- 
ity to hexachlorophene. 
WARNINGS: RINSE THOROUGHLY AFTER USE, espe- 
cially from sensitive areas such as the scrotum and perineum. 

Rapid absorption of hexachlorophene may occur with 
resultant toxic blood levels, when preparations containing 
hexachlorophene are applied to skin lesions such as ichthyosis 
congenita, the dermatitis of Letterer-Siwe's syndrome, or 
other generalized dermatological conditions. Application to 
burns ; also produced neurotoxicity and death. 


pHisoHex SHOULD BE DISCONTINUED PROMPTLY IF 
SIGNS OR SYMPTOMS OF CEREBRAL IRRITABILITY 
OCCUR. 

Infants, especially premature infants or those with derma- 
toses, are particularly susceptible to hexachlorophene absorp- 
tion. Systemic toxicity may be manifested by signs of 
stimulation (irritation) of the central nervous system, some- 
times with convulsions. 

Infants have developed dermatitis, irritabilitv, generalized 
clonic muscular contractions and decerebrate rigidity follow- 
ing application of a 6 per cent hexachlorophene powder, 
Examination of brainstems of those infants revealed vacuoli- 
zation like that which can be produced in newborn experi- 
mental animals following repeated topical application of 3 per 
cent hexachlorophene. Moreover, a study of histologic sec- 
tions of premature infants who died of unrelated causes has. 
shown a positive correlation between hexachlorophene baths 
and lesions in white matter of brains. 

pHisoHex is intended for external use only. If swallowed, 
pHisoHex is harmful, especially to infants and children. 
pHisoHex should not be poured into measuring cups, medi- 
cine bottles, or similar containers since it may be mistaken 
for baby formula or other medications. 


PRECAUTION: pHisoHex suds that get into the eyes acci 
dentally during washing should be rinsed out promptly a 
thoroughly with water. . 
ADVERSE REACTIONS: Adverse reactions to pHisoHex may 
include dermatitis and photosensitivity. Sensitivity to hexa- 
chlorophene is rare; however, persons who have developed 
photoallergy to similar compounds also may become sensitive 
to hexachlorophene. 

In persons with highly sensitive skin, the use of pHisoHex 

may at times produce a reaction characterized by redness 
and/or mild scaling or dryness, especially when it is combined 
with such mechanical factors as excessive rubbing or expo- 
sure to heat or cold. 
TREATMENT OF ACCIDENTAL INGESTION: The acciden- 
tal ingestion of pHisoHex in amounts from 1 to 4 oz has 
caused anorexia, vomiting, abdominal cramps, diarrhea 
dehydration, convulsions, ypotension and shock, and in sev- 
eral reported instances, fatalities. i , 





nal symptoms (cramping, diarrhea) are severe Scheduled 

medical or surgical procedures should be postponed until the 

patient s condition has been evaluated and Stabilized. 
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Also available—'4 oz (8 ml) unit packets, boxes of 50. 
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| the ma yor cause of SKIN ELECTRON N 
_ surgical wound i 


According to the Center for Disease Control} staphy- 
| lococci continue to be the most common pathogen 
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in surgical wound infections. The potent antibacterial 
| activity of pHisoHex, 
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Traumatic Injuries of the Portal Vein 


The Role of Acute Ligation 


H. LEON PACHTER, M.D., SHARON DRAGER, M.D., NORMAN GODFREY, M.D., RICHARD LEFLEUR, M.D. 


Injuries to the portal vein are rare but have a high risk with a 
mortality of 50-70% secondary to exsanguinating hemorrhage. 
When managing injuries to the portal vein, lateral venor- 
rhaphy, end to end anastomosis, or an interposition graft 
should be attempted whenever possible. However, in a hemo- 
dynamically unstable patient or when confronted with a non- 
reconstructable injury, acute portal vein ligation may be the 
procedure of choice as it is safely tolerated in some 80% of pa- 
tients. Of eleven reported patients in whom the portal vein was 
ligated acutely for traumatic injury, six survived. Four of the 
nonsurvivors died of massive associated injuries. Of the six 
surviving patients, five tolerated acute ligation of the portal 
vein without complication. Should portal vein ligation be per- 
formed a ‘‘second look” operation is essential in 24 hours to 
examine the bowel for viability. A portosystemic shunt with its 
inherent complications should not be done as a primary pro- 
cedure when attempts at reconstruction of the portal vein have 
failed. Shunting should be reserved for those few patients who 
develop stigmata of portal hypertension or impending infarc- 
tion of the bowel. 


gems WITH INJURIES to the portal vein and peri- 
portal structures often die of hemorrhage before 
reaching the hospital, but in those surviving long 
enough to reach the operating room, the mortality is 
still 50-70%. This high mortality is due to the difficulty 
in controlling hemorrhage and secondarily to asso- 
ciated enteric and pancreatic injuries. Current methods 
of dealing with injuries to the portal vein have been de- 
scribed by Fish? as follows. 1) End-to-end anastomosis. 
2) Lateral venorrhaphy. 3) Graft interposition (autol- 
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ogous vein or synthetic material). 4) Superior mesen- 
teric vein to splenic vein anastomosis. 5) Ligation of the 
portal vein with portosystemic shunt. 6) Ligation of the 
portal vein alone. This paper describes a case of acute 
portal vein ligation for trauma with three year follow-up 
and review of the literature. 


Case Report 


A 26-year-old man entered the emergency room with a stab wound 
of the abdomen and a blood pressure of 50mmHg. Despite resuscita- 
tion with 3 | of Ringer's lactate and 2 units of whole blood, the patient 
was still hypotensive. At operation a large expanding retroperitoneal 
hematoma on the right was noted. This was entered, and a 4cm lacera- 
tion of the lateral wall of the inferior vena cava was found and repaired. 
The lesser sac was then explored as blood was noted to accumulating 
there. A through and through injury of the body of the pancreas with 
a virtually complete transection of the portal vein was found. Distal 
pancreatectomy and splenectomy were performed, because of the 
patient's unstable condition, the portal vein was ligated and recon- 
struction was not attempted. Immediately after ligation, the superior 
mesenteric vein distended markedly and pressure within it rose to 
56cm H,O. The patient was returned to the operating room 24 hours 
later for a "'second look.” At this time, ascites was found and the 
pressure within the portal vein was 50cm H,O. All of the small bowel 
appeared viable. Postoperatively, he developed a large left upper 
quadrant abscess in continuity with the splenic flexure. The abscess 
was drained with resection of the splenic flexure and an end colos- 
tomy and mucous fistula was established. 

A superior mesenteric arteriogram performed one month post- 
operatively, showed reconstitution of portal flow with filling of the 
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TABLE 1. Portal Vein Ligation for Traumatic Injuries 


Number Post-Operative 
Source of Patients Portal Hypertension 
Mattox 4 (0)* — 
Chisholm 2 (1) 0 
Peterson and Sheldon 3 (3) 0 
Pachter » 1 (1) 0 
Patton and Johnson 1 (1) l 
Total 11 (6) l 


( ) Survivors. 
* All patients died of massive associated injuries. 


intrahepatic portal vein by collateral vessels. Six months later the 
colostomy was closed and at that time, pressure in the superior 
mesenteric vein was 14cm H,O. Followed closely in the three years 
since operation, the patient is asymptomatic and without evidence 
of ascites. 


Discussion 


Although reports of portal venous injuries usually 
refer to single cases,^9!?^ large series have been re- 
ported by Graham! and Peterson." It is generally 
recognized that lateral venorrhaphy with primary re- 
pair of the portal vein may be the procedure of choice. 
The effects of acute portal ligation have been studied in 
experimental animals since the late 1800's. Bernard 
(1859)! and Schiff (1861),!? showed in dogs that acute 
portal vein ligation was uniformly fatal. Subsequently, 
studies by Solowieff!? and by Neuhof,'? demonstrated 
that death in this animal could be prevented if the portal 
vein were occluded gradually rather than ligated 
acutely. Their experiments seemed to suggest that de- 
velopment of collateral circulation might prevent death 
from portal vein interruption. In 1877, Eck* showed 
that the portal vein could be ligated with impunity if 
decompression were accomplished by end to side 
superior mesenteric vein to inferior vena caval shunt. 

Brewer? successfully ligated the portal vein in a pa- 
tient with a hyatid cyst of the liver in 1908, but the con- 
cept persisted: that acute portal vein ligation was 
uniformly fatal. In 1950, Child, et al.* demonstrated 
that acute portal vein ligation could be tolerated in ap- 
proximately 8096 of monkeys. In this species, acute 
portal vein ligation resulted in the rapid fall of systemic 
arterial blood pressure. Although the arterial pressure 
returned to normal levels within one to four hours, the 
elevated portal pressure persisted. Three weeks later, 
portal pressure was less, but still higher than preliga- 
tion levels. Armed with these observations, Child, et 
al.? successfully ligated the portal vein in six patients 
for malignancy. Eleven case reports of ligation of 
the portal vein for traumatic injuries have been de- 
scribed (Table 1) with six patients surviving. The 
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four patients reported by Mattox?? who underwent 
portal vein ligation, did not survive. It should be recog- 
nized however, that these patients died of massive as- 
sociated injuries. Of the remaining six patients who did 
not succumb to concomitant injuries, portal vein liga- 
tion was successful in five. 

. Current objections to portal vein ligation arise from 
the possibility that it could result: 1) in portal hyper- 
tension, varices, and upper GI bleeding, 2) fatal hypo- 
tension as a result of sequestration of large volumes in 
the splanchnic circulation, 3) thrombosis and subse- 
quent infarction of the bowel. Patton and Johnson,'® 
described two patients who actually developed portal 
hypertension— one after acute ligation and the other 
after lateral venorrhaphy, which subsequently throm- 
bosed. On this basis, Graham and Mattox"! stated that 
portosystemic decompression was the procedure of 
choice for portal vein injuries that resulted in severe 
narrowing or for injuries to the portal vein which other- 
wise require ligation. 

On the other hand, portosystemic diversion at the 
initial surgical procedure may be unnecessary and car- 
ries its own inherent complications. Encephalopathy 
after shunting procedures* in the cirrhotic patient, for 
example, varies in incidence from 11 to 2596.7:15.15:20 
Reporting on the encephalopathic complications in 
noncirrhotic patients, Voorhees?! evaluated 16 patients 
who underwent portosystemic shunts in childhood. 
Eight patients had pathologically normal livers and 
eight patients had pathologically abnormal livers at the 
time of surgery. Of the eight patients with normal 
livers, five had severe psychological problems and 
three developed organic brain syndromes. Moreover, 
four of the five patients described by Fish,’ who under- 
went immediate portosystemic shunt after portal vein 
ligation, became encephalopathic. Viewed in light of 
this experience, immediate portosystemic shunt for un- 
reconstructable portal vein injuries may in fact be more 
hazardous than acute ligation. Initial rise in portal pres- 
sure followed by ligation usually either declines signifi- 
cantly* or disappears completely as in the reported 
case. Should a significant degree of portal hyperten- 
sion persist (greater than 40cm H,O) with variceal 
bleeding, an elective portosystemic shunt can then be 
considered. 

Volume depletion secondary to splanchnic bed se- 
questration with resulting hypotension and a decrease 
in cardiac output can be avoided with the use of a Swan- 
Ganz thermodilution catheter. The left heart filling 
pressure as well as cardiac output can then easily be 
managed by adjustments of appropriate amounts of 
fluid. 





* Excluding the Warren Shunt. 
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With regard to thrombosis of the superior mesenteric 
vein and subsequent infarction of the bowel, a ''second 
look” operation is mandatory 24 hours later. Should the 

bowel appear on the verge of compromise a venous by- 
pass graft from the superior mesenteric vein to the 
hepatic end of the portal vein could then be constructed 


with either autologous vein or synthetic material. The . 


24 hour period after the initial procedure should allow 
ample time to correct deficiencies in volume, acidosis, 
respiratory dysfunction and cardiac instability. 
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Surgical Treatment of Pancreatic Pseudocysts 


Analysis of 119 Cases 


CLAYTON H. SHATNEY, M.D., RICHARD C. LILLEHEI, M.D., PH.D. 


A review was made of the hospital records of 119 patients with 
pancreatic pseudocysts. Alcoholism, biliary disease and ab- 
dominal trauma were the most common antecedent conditions. 
Abdominal pain was the most frequent symptom, and ab- 
dominal tenderness or mass were the most common physical 
findings. Abdominal echography and contrast study of the up- 
per gastrointestinal tract were diagnostic in 90% of the patients 
examined. X-rays of the chest, colon, and biliary tract revealed 
pathology in 30-40% of the patients. Compared to patients 
with uncomplicated pseudocyst, patients who were acutely ill 
at the time of external drainage had twice the incidence of post- 
operative complications. Each subgroup experienced similar, 
high rates of postoperative death and pseudocyst recurrence. 
Both groups of patients treated by internal drainage had lower 
rates of postoperative morbidity, mortality, and pseudocyst 
recurrence than patients with uncomplicated pseudocysts 
undergoing external drainage. External drainage should be 
used in all patients with immature pseudocysts and in critically 
ill patients with mature pseudocysts not juxtaposed to a portion 
of the upper gastrointestinal tract. Internal drainage is a safer 
and more effective procedure in most other patients with ma- 
ture pseudocysts, irrespective of the clinical status of the pa- 
tient. 


PSEUDOCYST OF THE PANCREAS has traditionally 

been considered a rare or uncommon entity. In 
1960 Jordan”? reported a .007% incidence of pancreatic 
cysts, of which 8096 were pseudocysts, in more than 
two million hospital admissions. Until recently the ma- 
jority of reports on the subject consisted of 20 or 30 
cases collected over the entire history of an institution. 
In the past few years, however, the number of pseudo- 
cysts reported in the literature has risen dramatically. 
van Heerden and ReMine!* reviewed 71 cases treated 
surgically at the Mayo Clinic between 1962-1972. 
Hastings, et al.* found 98 cases between 1962-74 at 
four New Orleans hospitals, where there had been 56 
cases in the preceding 23 years. At our own institutions 
we have treated eight to twelve patients with pseudo- 
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cyst per year during the past seven years, compared 
with a previous annual incidence of five patients. 
Apparently, either the incidence of pancreatic 
pseudocyst is on the rise or the levels of diagnostic 
suspicion and capability are much higher than in years 
past. The literature suggests that both factors are 
probably operative. From the prospective study of 
Bradley, et al.* it now appears that about 796 of pa- 
tients develop ‘‘acute pseudocyst” following a bout of 
pancreatitis and that the incidence of pseudocyst 
formation increases in patients with recurrent or 
chronic pancreatitis. In view of these considerations, 
we thought it worthwhile and timely to review the ex- 
perience with pancreatic pseudocysts at our institution. 


Clinical Material 


A review was made of the records of patients with 
documented pancreatic pseudocysts treated from 
1945-76 at the University of Minnesota and affiliated 
hospitals. Only patients receiving active treatment for 
pseudocysts or their complications were retained in the 
study. Patients with pseudocysts found incidently at 
autopsy were excluded. Patients who were placed 
under medical observation following the clinical diag- 
nosis of pseudocyst were eliminated from the review. 
Lastly, patients with pancreatic cancer or pancreatic 
abscess were excluded from the study. Using these 
criteria 119 patients were available for analysis. Five of 
these patients died prior to or during operation, four 
from massive bleeding into the pseudocyst and one 
from pseudocyst rupture. The remaining 114 patients 
underwent surgical treatment of their pseudocysts. 

There were 98 males and 21 females in the total 
series, which includes 62 males from a Veterans Ad- 
ministration hospital. The ages ranged from two and a 
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half to 83 years, with a median age of 48 years. Pseudo- 
cysts were most prevalent during the fifth and sixth 
decades of life. The duration of symptoms prior to 
hospitalization ranged from one day to seven years, 
with a median duration of four weeks. In 47 patients a 
clinically detectable pseudocyst appeared during con- 
valescence from an episode of pancreatitis. The time 
of pseudocyst diagnosis ranged from five days to four 
months following the onset of symptoms of pancreati- 
tis. The median interval for pseudocyst formation was 
four weeks. The remainder of the patients harbored a 
pseudocyst at the time of admission to the hospital for 
evaluation of their symptoms. 


Etiology of Pseudocyst 


It is generally agreed that pseudocyst formation 
represents a complication of pancreatitis. The causes of 
pancreatitis in our patients are presented in Table 1. 
Alcoholism was the most common etiologic agent, 
especially in the veteran population, where alcohol 
abuse was a contributing factor in over two-thirds of the 
patients. In the nonveteran patients the cause of pan- 
creatitis was fairly equally divided among the cate- 
gories of alcoholism, biliary tract disease, trauma, and 
idiopathic. In three patients pancreatitis was probably 
pharmacologically induced and was associated with 
chronic steroid therapy, prolonged administration of 
thiazide diuretics, and organophosphorus poisoning. 


Clinical Findings 


Abdominal pain was the most common presenting 
symptom, occurring in 98 patients (86%). Fifty-eight 
patients (51%) complained of nausea and vomiting, 
while 31 patients (2996) reported a reduction in body 
weight. Weight loss ranged from 2.7 to 22.7 kg, with a 
median decrease of 11.4 kg. Twenty-seven patients 
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TABLE 1. Etiological Factors of Pancreatitis in Patients 
with Pseudocysts 
ee ee eee eee ee s A 
Patient Population 





Cause VAH Non-VAH Total 
NENNEN Imus e n 
Alcoholism 31 l4 45 
Biliary disease 7 14 21 
Trauma 10 8 18 

Blunt abdominal 8 5 13 

Operative 2 3 5 
Unknown 4 11 15 
Alcoholism and biliary disease 8 4 12 
Probably drug-related l 2 3 





(VAH — Veterans Administration Hospital patients). 


(24%) complained of anorexia, and 20 patients (1896) 
experienced a sensation of abdominal fullness. Other 
symptoms occurring less frequently included chills and 
fever, diarrhea, constipation, jaundice, belching, 
hematemesis and melena. 

Abdominal tenderness was noted in 73 patients 
(64%) on physical examination. An abdominal mass 
was palpable in 69 patients (60.5%). Eighteen patients 
(16%) had auscultatory abnormalities of the chest, 
while fever or ascites was present in ten patients. 
Clinical jaundice was evident in six patients. 


Laboratory Findings 


Results of pertinent laboratory studies in these pa- 
tients are presented in Table 2. In order to better 
delineate the chemical abnormalities associated with 
the presence of an uncomplicated pseudocyst, the 
data was subdivided according to the clinical status of 
the patient. On the basis of their clinical presentation 
patients were divided into acutely ill and nonacutely iJ 
groups. Patients were deemed acutely ill if: 1) they were 
suffering from unrelenting pancreatitis associated with 


TABLE 2. Pertinent Laboratory Results in Patients with Pancreatic Pseudocysts 


e —— ————— 


No. of Patients with 
Abnormal Results 





No. of 
Patients Criteria of Acutely Per Cent 
Determination Examined Abnormality Total Ill Abnormal 
Hemoglobin 105 — 12.0 g/dl 40 16 38% 
White blood count 105 > 10,000/1 50 21 48% 
Bilirubin 95 >1.2 mg/dl 16 5 17% 
Protime 9] 716.0 sec 13 6 14% 
Blood glucose 90 >110 mg/dl 35 12 39% 
Serum amylase 89 > 160 SU/dl 45 18 51% 
Calcium 87 <8.5 mg/dl 11 6 13% 
Alkaline phosphatase 86 2»15:1 RC A. U 31 Fi 36% 
>220 IU 
Urine amylase 81 7300 SU/dl 50 16 62% 
SGOT 80 >25 IU 23 8 29% 
BSP 28 596 18 6 64% 
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TABLE 3. Radiologic Findings in Patients with 
Pancreatic Pseudocysts 


——ÓMÀÀ 


No. of No. of Patients 
Patients with Abnormal 
Procedure Examined Findings 
"——————SUREPREEDR NN 
Chest x-ray. 103 42 (41%) 
Upper GI series 92 82 (89%) 
Flat plate of abdomen 88 36 (41%) 
Oral cholecystogram or 
intravenous cholangiogram 60 19 (3292) 
Barium enema 45 20 (44%) 
Intravenous pyelogram 42 15 (3692) 
Retrograde pancreatography 21 27 (100%)* 
Abdominal echogram 11 10 (91%) 
Celiac arteriogram 8 6 (75%) 
Pancreatic or ACTA scan 3 2 (65%) 


e ee ea U 
* Pseudocyst demonstrated in 13 patients (48%). 


persistent elevation of the urine amylase and systemic 
symptoms; 2) they were experiencing ongoing systemic 
Symptoms from a complication of pancreatitis or 
pseudocyst, such as respiratory insufficiency, renal in- 
sufficiency, fistula, hemorrhage, biliary or gastro- 
intestinal tract obstruction, or acute pseudocyst rup- 
ture; or 3) they presented with an acute exacerbation of 
an existing disease, such as hepatic insufficiency, 
chronic obstructive lung disease or congestive heart 
failure, in association with a pseudocyst. 

As seen in Table 2, the urine amylase was elevated 
in over half of the patients sampled. Only one-third of 
the abnormal values occurred in patients who were 
acutely ill. Two thirds of the patients studied had an ab- 
normal BSP clearance. The majority of these patients 
were alcoholics with known liver disease. About half of 
the patients exhibited an elevation of the peripheral 
white blood cell count, and 40% of the abnormal results 
occurred in patients classified as acutely ill. Carbo- 
hydrate intolerance was demonstrated in 40% of the pa- 
tients, one third of whom were acutely ill at the time of 
assessment. Roughly 40% of patients with pseudocyst 
were found to have a low hemoglobin concentration. 
Less than half of the abnormal values occurred in pa- 
tients who were acutely ill. Reflecting the high in- 
cidence of alcoholic liver disease in this population, 
15-35% of the patients had abnormalities of various 
liver function tests. 


Roentgenologic Studies 


Although in many cases the diagnosis was strongly 
suspected after history and physical examination, in 
the majority of patients confirmation or discovery of the 
presence of a pancreatic pseudocyst was ultimately 
made in the x-ray department. Abdominal examination by 
ultrasound and contrast study of the upper gastroin- 
testinal tract were the most reliable diagnostic aids, 
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revealing the presence of a pseudocyst in 90% of the pa- 
tients (Table 3). Abdominal echography was helpful 
not only in demonstrating a non-solid pancreatic mass 
but also in providing data regarding the thickness of the 
pseudocyst wall. Barium study of the stomach and duo- 
denum characteristically revealed displacement or ef- 
facement of one or both of these organs by the pseudo- 
cyst. Gastric outlet obstruction and duodenal obstruc- 
tion by a pseudocyst were each demonstrated in two pa- 
tients. Fistulization between the pseudocyst and the 
small bowel was seen in three additional patients. 

Chest x-rays revealed abnormalities in 4092 of the pa- 
tients. Findings included pleural effusion, atelectasis, 
pneumonitis and elevation of the left hemidiaphragm, 
in order of frequency. Plain films of the abdomen 
demonstrated abnormalities in about 40% of the pa- 
tients. In most cases calcification in the area of the pan- 
creas was the only abnormality observed. However, in 
several patients a mass lesion could be diagnosed by the 
displacement of the gastric air bubble or by downward 
displacement of the transverse colon. Barium enema 
examination documented abnormalities in over 40% of 
the patients studied. Findings included displacement of 
the colon, fistulization between the pseudocyst and 
colon (four patients), and segmental narrowing of the 
colon. 

Intravenous pyelography and contrast studies of the 
biliary system each demonstrated abnormalities in 
one-third of the patients examined. In general, pyelog- 
raphy was not helpful in establishing the diagnosis of 
pseudocyst. Downward displacement of the left kidney 
was the typical abnormal finding, but in one patient ob- 
struction of the left ureter was noted. Biliary tract ob- 
struction by either the pseudocyst or adjacent in- 
flamed pancreatic tissue was seen in 11 patients. A 
fistula between the common bile duct and the pseudo- 
cyst was demonstrated in another patient. Endoscopic 
retrograde cholangiopancreatography was successfully 
performed in 27 patients. Abnormalities in the pan- 
creatic or biliary ductal systems were seen in all pa- 
tients, and a pseudocyst was demonstrated in 13 pa- 
tients (48%). Celiac arteriography and CAT scanning 
were performed in a limited number of patients. Al- 
though these studies were diagnostic in over two-thirds 
of the patients, cost and risk factors limit their use, and 
usefulness, to only selected patients. 


Surgical Treatment and Results 


One hundred fourteen patients underwent 117 sur- 
gical procedures for the primary treatment of their 
pseudocysts (Table 4). In general, the procedure em- 
ployed was determined by the anatomic presentation 
of the pseudocyst at operation. However, the particular 
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TABLE 4. Overall Results of Surgical Treatment of Pancreatic Pseudocysts in 114 Patients 
No. of Patients with 
Procedures Complications Mortality Recurrence 
MUST ae en eee Median 
Pt: No. No. No. Follow-up 
Acutely Acutely No. Acutely Acutely Interval 
Procedure Total Ill Total Ill Patients Ill Total Ill (mo.) 
External drainage 36 23 18 (5092) 14 10 (28%) j| 13 (36%) 8 23 
Cystgastrostomy 35 7 10 (29%) 4 3 (8.6%) l 3 (8.6%) 2 6 
Roux-en-Y 
Cystjejunostomy 26 4 12 (46%) l 2 (7.790) 0 3 (11.5%) 0 20 
Cystduodenostomy 8 0 2 (25%) 0 0 0 0 0 53 
Marsupialization 6 2 1 (1796) ] 0 0 0 0 33 
Excision 4 0 1 (25%) 0 0 0 0 0 28 
Colostomy*t 2 0 0 0 0 0 0 0 18 
Totals 117* 36 44 (38.6%) 20 15 (13.2%) 8 19 (16.7%) 10 





* Three patients had two pseudocysts treated simultaneously. 


procedure performed was also determined by the 
clinical status of the patient and, at times, by the per- 
sonal prejudices of the operating surgeon. As with the 
analysis of laboratory findings, the data on surgical 
treatment were examined with regard to the clinical 
status of the patient. For each surgical procedure pa- 
tients who were acutely ill at the time of surgery were 
isolated from the total group. The aim of this approach 
was to better evaluate the results of a given procedure 
in patients with complicated and uncomplicated 
pseudocysts. 


Characteristics of Pseudocysts 


Information on pseudocyst location was available in 
93 patients. In 29 patients the mass was found in the 
body of the pancreas. The pseudocyst was located in 
the head of the gland in 23 patients and in the tail in 20 
patients. In 11 patients the lesion was in the head and 
body, and in ten patients it was in the body and tail of 
the pancreas. 

In.116 patients only one pseudocyst was present, 
while in three patients two pseudocysts were dis- 
covered. Data on pseudocyst size were available in 
42 patients. The diameter ranged from 2 to 20cm, with 
a median diameter of 8cm. In 53 patients an estimate 


+ Treatment for patients with spontaneous pseudocystduodeno- 
colostomy and pseudocystcolostomy. 


of the volume of the pseudocyst was made by the sur- 
geon. Pseudocyst capacity ranged from 30 to 3000 ml. 
The median volume was 1000 ml. Amylase concentra- 
tion was determined on pseudocyst contents in 59 pa- 
tients. The amylase concentration ranged from 50 SU/ 
dl to 2,440,000 SU/dl, with a median amylase level of 
16,179 SU/dl. In 70 patients the material within the 
pseudocyst was cultured for microorganisms. Positive 
cultures were obtained in 42 patients (53%). Enteric or- 
ganisms predominated, with an equal incidence of gram 
positive and gram negative bacteria. 


Results of Surgery 


Tables 4 and 5 summarize the outcomes of the 114 pa- 
tients treated surgically. The follow-up interval for the 
entire group ranged from two weeks to 197 months. 
Median follow-up intervals for each surgical procedure 
are presented in Table 4. 

Thirty-six patients were treated by external drain- 
age, with an overall mortality rate of 28% and a 50% in- 
cidence of postoperative morbidity. Pseudocysts re- 
curred in 13 patients (36%). A patient who was acutely 
ill at the time of external drainage had twice the risk of 
sustaining a postoperative complication than one who 
had an uncomplicated pseudocyst. The clinical status 


TABLE 5. Results of Surgery in Patients with Complicated and Uncomplicated Pseudocyst 
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No. of No. Postop. 
Procedures Complications Mortality Recurrence 
Un- Acutely Un- Acutely Un- Acutely Un- Acutely 
Procedure complic. Ill complic. Ill complic. Ill complic. Ill 
External drainage 13 23 4 (31%) 14 (6192) 3 (23%) 7 (3092) 5 (38%) 8 (35%) 
Pseudocystgastrostomy 28 7 6 (21%) 4 (57%) 2 (7%) 1 (14%) 1 (3.5%) 2 (28.5%) 
Roux-en-Y 
Pseudocystjejunostomy 22 4 11 (5092) 1 (25%) 2 (9%) 0 3 (11.5%) 0 


TABLE 6. Complications of Surgery for Pseudocyst 


No. of 


Complication Patients 


Pneumonia 18 
Intra-abdominal abscess 14 
Upper GI bleeding 13 
Septicemia 11 
Wound infection 10 
Pancreatitis 

Diabetes 

Chronic pancreatic fistula 

Pleural effusion 

Respiratory insufficiency 

Bowel obstruction 

Pancreatic exocrine insufficiency 
Wound dehiscence 

Pulmonary embolus 

Anastamotic dehiscence 
Gastrointestinal fistula 

Gastric perforation (by stiff drain) 
Ventral hernia 

Cholangitis 
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of the patients undergoing external drainage, however, 
did not affect either the mortality rate or the incidence 
of pseudocyst recurrence following this procedure. 

Pseudocystgastrostomy was performed in 35 pa- 
tients. The overall complication rate was 29%, and 
there were three postoperative deaths (8.6%). Pseudo- 
cysts recurred in three patients. Acutely ill patients 
treated by pseudocystgastrostomy had a postoperative 
complication rate three times greater than that in pa- 
tients with uncomplicated pseudocysts. Postoperative 
mortality was twice as high in the acutely ill group, and 
the incidence of pseudocyst recurrence was eight times 
that of the uncomplicated group. 

Roux-en-Y pseudocystjejunostomy was used for 
drainage in 26 patients. Twelve patients (46%) sus- 
tained postoperative complications, and two patients 
(7.7%) died after surgery. Three pseudocysts (11.5%) 
recurred. The few patients who were acutely ill at the 
time of surgery actually fared better than those with un- 
complicated pseudocysts. 

Eight patients were treated by pseudocystduodenos- 
tomy, with a complication rate of 2576. There were no 
deaths or pseudocyst recurrences in this group of pa- 
tients. None of the patients was acutely ill prior to sur- 
gery. Six patients underwent pseudocyst marsupializa- 
tion, with no deaths or pseudocyst recurrence. Exci- 
sion of the pseudocyst was accomplished in four 
patients. One patient sustained a postoperative 
complication, but there were no deaths or pseudocyst 
recurrences. 

In two patients a colostomy was performed as the 
treatment of pseudocysts which had spontaneously 
fistulized to the colon. In one patient there was also a 
spontaneous pseudocystduodenostomy, which was felt 
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to be of adequate size to effect drainage. A colostomy 
was fashioned to eliminate continued seeding of the 
pseudocyst cavity with fecal matter. The second pa- 
tient with spontaneous pseudocystcolostomy was 
treated with external drainage and proximal diverting 
colostomy. Both patients had uneventful postoperative 
courses, and neither developed pseudocyst recurrence. 


Postoperative Morbidity and Mortality 


Major complications occurring in our patients after 
pseudocyst surgery are outlined in Table 6. Conditions 
present before surgery, as a result of the pseudocyst or 
associated disease, have been excluded from this list. 
Pneumonia was the most frequent complication fol- 
lowing pseudocyst surgery, occurring in 18 patients 
(16%). Fourteen patients (12%) developed an intra- 
abdominal abscess during convalescence from surgery. 
Postoperative bleeding from the upper gastrointestinal 
tract occurred in 13 patients (11%). The sources of 
blood loss were hemorrhagic gastritis, peptic ulcer, 
esophageal varices, the pseudocystgastrostomy stoma, 
and erosion of a major blood vessel by the pseudo- 
cyst. Septicemia occurred in 11 patients (9.6%) follow- 
ing surgery, while ten patients developed wound in- 
fection. In many cases the offending microorganism 
was present in the pseudocyst at the time of drainage. 

Nine patients experienced a new episode of acute 
pancreatitis following drainage. Pancreatitis typically 
presented as the appearance of fever, severe abdominal 
pain, and elevated serum and urine amylase concentra- 
tions during the postoperative convalescent period. 
Pleural effusion and respiratory insufficiency each de- 
veloped after surgery in four patients. Three patients 
experienced small bowel obstruction, and two patients 
suffered wound dehiscence necessitating emergency 
reoperation. Two patients treated by Roux-en-Y 
pseudocystjejunostomy experienced a break-down of 
the anastomosis between the pseudocyst and the 
bowel. One of these patients began to run a septic 
course four days after surgery, and the diagnosis of 
anastamotic dehiscence was confirmed at abdominal 
re-exploration. The second patient underwent explora- 
tory laparotomy six months after pseudocystjejunos- 
tomy for an apparent recurrence of the pseudocyst. At 
surgery the defunctionalized limb of jejunum was found 
free-floating in the abdominal cavity. A new pseudo- 
cystjejunostomy was fashioned using this piece of 
bowel, and the patient had an uneventful postoperative 
course. Other complications occurring less frequently 
during the convalescent period are listed in Table 6. 

Late complications of pseudocyst surgery included 
the appearance of diabetes requiring insulin in seven 
patients. Some element of carbohydrate intolerance 
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was present in all of these patients prior to pseudocyst 
drainage. Five patients treated by external drainage 
experienced chronic pancreatic fistulas. All but one 
. fistula closed spontaneously after several months of 
non-operative management. Three patients developed 
chronic pancreatic exocrine insufficiency requiring 
pancreatic enzyme supplements. 

Fifteen patients died following pseudocyst surgery. 
Light patients were acutely ill at the time of surgery and 
seven patients had elective surgery for uncomplicated 
pseudocysts. The mortality rates in the two groups 
were 22 and 9%, respectively. Eight patients died from 
overwhelming sepsis, two succumbed from pulmonary 
emboli, and two died from postoperative gastroin- 
testinal bleeding. One patient died of respiratory 
failure. The causes of death in the remaining two pa- 
tients could not be determined. 


Discussion 


The diagnosis of chronic pancreatic pseudocyst can 
be a difficult and challenging problem, especially in pa- 
tients without a palpable abdominal mass. Abdominal 
pain is the most common complaint and is present in the 
vast majority of patients. A host of other gastroin- 
testinal symptoms, as well as weight loss, occur to a 
variable degree. There is, however, no classic or 
typical symptom complex which readily suggests the 
diagnosis of pseudocyst. Nevertheless, the occurrence 
of these nonspecific symptoms in a patient with a 
history of pancreatitis or abdominal trauma should 
make one suspect pancreatic disease. 

As with the history, physical examination is fre- 
quently nondiagnostic. A palpable abdominal mass is 
present in 45-65% of patients^* and, when present, 
should suggest the diagnosis to the discerning physi- 
cian. Abdominal tenderness is the only other common 
finding on physical examination. When present by it- 
self, tenderness helps to confirm the presence of or- 
ganic disease, but does not suggest the source. Other 
findings, such as auscultatory abnormalities of the 
chest, ascities or jaundice, also serve only to confirm 
the presence of organic disease. 

Laboratory studies are of little help in diagnosing 
pseudocysts. The most useful test is the measurement 
of urine amylase concentration. As shown by Ebbesen 
and Schonebeck,? patients with acute pancreatitis who 
have a prolonged, persistent amylase elevation should 
be closely observed for pseudocyst formation. Among 
patients with chronic pseudocysts, however, the in- 
cidence of hyperamylasuria is variable. Hastings, et 
al. reported an elevated amylase level in 57% of their 
patients, while both Gilman, et al.? and Sankaran, et 
al." found high serum or urine amylase concentrations 
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in about 7596 of patients with pseudocysts. In none of 
these series was the effect of the clinical status of the 
patient or the chronicity of the pseudocyst on amylase 
concentration evaluated. In the present study 62% of 
the patients examined had elevated urine amylase 
values. One third of these patients with abnormal re- 
sults were acutely ill. Of the 65 patients with uncom- 
plicated chronic pseudocyst, 34 (52%) had an elevated 
urine amylase concentration. The reason for hyper- 
amylasuria in the presence of a pseudocyst is not 
known. Persistent inflammation of the pancreas due to 
compression by the pseudocyst has been suggested.” 
Since the amylase concentration of pseudocyst con- 
tents is usually high, it is also possible that amylase 
diffuses across the pseudocyst wall to the blood stream. 
Either mechanism would explain the decrease in urine 
amylase concentration following surgical drainage of 
pseudocysts. 

Other laboratory studies are necessary and useful in 
detecting conditions associated with pseudocysts, but 
they do not aid in establishing the diagnosis of a pan- 
creatic cystic mass. Reflecting the high incidence of 
alcoholism and biliary tract disease in these patients, 
30-40% of patients with acute or chronic pseudocyst 
have abnormalities of one or more liver function tests. 
Anemia and carbohydrate intolerance are found with 
the same frequency. In our series one-third of patients 
with chronic pseudocyst had an elevated white blood 
cell count. The cause of this leukocytosis in patients 
with uncomplicated, established pancreatic pseudocyst 
is unknown. 

While the history, physical examination and labora- 
tory assessment of patients with pseudocyst can be 
useful, in most cases the diagnosis or the confirmation 
of the diagnosis is made in the x-ray department. At 
present the safest, least expensive and most accurate 
means of diagnosing a pseudocyst is abdominal ultra- 
sound examination. The studies of both Bradley, et 
al.? and Andersen and colleagues! have documented a 
diagnostic accuracy rate of around 90%, with a low in- 
cidence of false-negative scans. The correct diagnosis 
was established by ultrasound in 10 of 11 patients in our 
series. In addition to giving the diagnosis, ultrasound 
scanning also provides information regarding the timing 
of surgical intervention, since an accurate measure- 
ment of the thickness of the pseudocyst wall is pos- 
sible.? We believe that abdominal echography should 
be the first diagnostic study in patients suspected of 
harboring a pseudocyst, after a chest x-ray and plain 
films of the abdomen are taken. 

Contrast study of the upper gastrointestinal tract is 
also an important examination in patients with pan- 
creatic pseudocyst. In agreement with the results of 
Thomford and Jesseph,!? as well as most other series in 
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the literature, we noted a diagnostic accuracy ap- 
proaching 90% with upper gastrointestinal x-rays. Not 
only is this study complimentary to ultrasound scan- 
ning, but it may also diagnose pseudocysts when scan- 
ning fails to do so. In addition, barium study of the up- 
per gastrointestinal tract can diagnose concurrent dis- 
ease, such as peptic ulcer, neoplasia, gastrointestinal 
obstruction, and pseudocystenteric fistula. Conse- 
quently, we have found it helpful to obtain a small 
bowel follow-through study at the time of examina- 
tion of the stomach and duodenum. 

In the present series pathology was noted in 30 and 
45%, respectively, of the contrast studies of the biliary 
tract and the colon. Although these examinations do 
not often diagnose a pancreatic pseudocyst, we believe 
that they are a necessary and useful part of the evalua- 
tion of a patient with gastrointestinal disease. Not only 
can associated conditions be recognized, but fistulous 
communications between the pseudocyst and these 
organs can be appreciated and treated. 

We have not found intravenous pyelography to be 
very helpful in these patients. Although displacement 
of a kidney or ureter is a fairly common finding, rarely 
does one encounter urinary tract pathology which 
needs specific surgical correction. We currently re- 
serve intravenous pyelography for patients with either 
a history of genitourinary disease or symptoms which 
warrant such a study. We also do not routinely use 
CAT scanning in these patients. This examination is 
expensive, potentially hazardous, and provides no ad- 
ditional information to that obtainable by other means. 
Celiac arteriography is reserved for those patients who 
experience gastrointestinal or intracystic bleeding or 
for those in whom an abdominal mass becomes pul- 
setile. 

The current role of endoscopic retrograde cholangio- 
pancreatography (ERCP) in the diagnosis of pancreatic 
pseudocyst is less clearly defined. Using this technique 
Silvas, et al.!^ visualized a pseudocyst in 75% of their 
patients and were able to diagnose a pseudocyst in 95%. 
The authors concluded that preoperative cholangio- 
pancreatography was very beneficial. Andersen, et al.’ 
visualized a pseudocyst in only 29% of their patients, 
but were able to make a diagnosis of pseudocyst in 85%. 
Nevertheless, these authors preferred ultrasound scan- 
ning as a more reliable diagnostic modality. At present 
we believe that ERCP should not be routinely used in 
the evaluation of patients with suspected pseudocyst. 
The procedure is not inexpensive, nor is it without risk. 
Gastrointestinal perforation, septicemia, and pan- 
creatitis can occur after its use. Although one can 
usually obtain a picture of the pancreatic ducts with this 
technique, such information rarely alters the surgical 
treatment of the pseudocyst. Due to associated pan- 
creatitis the pancreatic ducts are typically abnormal in 
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patients with pseudocysts. Furthermore, it is generally 
agreed that definitive treatment of chronic pancreatitis 
should be deferred at the time of pseudocyst drainage. 
Although knowledge of the status of the biliary tract is 
essential before pseudocyst surgery, this information 
can usually be obtained by intravenous or thin needle 
percutaneous cholangiography. Thus, in our opinion 
the prime (and perhaps sole) indication for ERCP is the 
pseudocyst patient in whom ERCP is the only means of 
visualizing the biliary system preoperatively. 

One of the major objectives of this review was to 
evaluate the results of the surgical treatment of pan- 
creatic pseudocysts. The present concensus is that, if 
excision is not possible, internal drainage is the pro- 
cedure of choice for mature pseudocysts. External 
drainage is currently used in patients with **acute'' (im- 
mature) pseudocysts or pancreatic abscesses, in any 
situation where the surgeon questions the integrity of a 
pseudocystenterostomy, and in patients who are con- 
sidered poor operative risks. With the exception of 
Schumer, et al.,'? who strongly recommended pseudo- 
cystgastrostomy, virtually every other author in the 
past two decades has found no advantage of one type of 
internal drainage over another. By isolating the patients 
who were acutely ill from those with uncomplicated 
pseudocysts, we were able to examine the true efficacy 
of each type of surgical drainage for pseudocyst. 

Since the report of Warren, et al.!* in 1958, external 
drainage has been considered a less than satisfactory 
operation for pseudocyst. The high incidence of mor- 
bidity and mortality has been primarily attributed to the 
use of this procedure in poor risk patients. Accord- 
ingly, the principal objection to the use of external 
drainage has been the high risk of pseudocyst recur- 
rence, necessitating reoperation. The incidence of re- 
currence has been in the range of 23-30%, as reported 
by Balfour? and by Hastings, et al.,* respectively. 

Our results support the concept that external drain- 
age is an unsuitable procedure for patients with pseudo- 
cyst and should be employed only when circumstances 
give the surgeon no other choice. We noted a 3146 in- 
cidence of postoperative complications among patients 
with pseudocyst who were otherwise healthy. The 
complication rate doubled in the patients who were 
acutely ill at the time of external drainage. Surprisingly, 
the clinical status of the patient did not affect the opera- 
tive mortality, which was in excess of 20%, or the in- 
cidence of pseudocyst recurrence, which was at least 
35%, in both groups. We conclude that external drain- 
age should be restricted to patients with immature 
pseudocysts or frank pancreatic abscesses and to pa- 
tients who are extremely poor surgical risks. 

Pseudocystgastrostomy was employed in 35 pa- 
tients, with an overall mortality rate of 8.6% and a 29% 
incidence of morbidity. Contrary to the report of Hut- 
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son, et al.,? only one patient experienced bleeding from 
the sutured anastamosis between the stomach and the 
pseudocyst. Among patients with uncomplicated 
pseudocyst the mortality rate was 7.7%, and the in- 
cidence of complications was 21%. One patient (3.5%) 
experienced a recurrence of the pseudocyst. These 
data are in agreement with those in the recent col- 
lected series of Schumer, et al. Mortality and mor- 
bidity rates doubled in patients who were acutely ill 
at the time of surgery. The frequency of pseudocyst 
recurrence was also higher, but was still not as great as 
that in either group of patients treated by external 
drainage. Furthermore, the mortality rate among 
acutely ill patients undergoing pancreatic cystgastros- 
tomy was less than that in patients receiving external 
drainage for uncomplicated pseudocyst. Pseudocyst- 
gastrostomy is a reasonably safe and reliable means of 
treating pancreatic pseudocysts, especially in other- 
. wise healthy patients undergoing elective surgery. 
Even when used in acutely ill patients, however, the 
overall results are superior to those obtainable with 
external drainage. Since the time involved in per- 
forming pseudocystgastrostomy is comparable to that 
needed to effect adequate external drainage and since 
both procedures entail laparotomy, our data suggest 
that pancreatic cystgastrostomy should be used more 
frequently in patients with mature pseudocysts who 
have previously been considered too ill to withstand 
internal drainage. 

Twenty-six patients underwent Roux-en-Y pseudo- 
cystjejunostomy, with a complication rate of 46% and 
an operative mortality of 9%. Three patients (11.5%) 
experienced pseudocyst recurrence. All but four pa- 
tients had uncomplicated pseudocysts. None of the 
postoperative deaths or recurrences occurred in pa- 
tients who were acutely ill at the time of surgery. Al- 
though these results are not as good as those obtained 
after pancreatic cystgastrostomy, they are still far 
superior to those seen following external drainage. 
Because of the time required for this procedure, how- 
ever, it is not recommended in critically ill patients. 

Pseudocystduodenostomy was used in eight pa- 
tients, all of whom had uncomplicated pseudocysts. 
Two patients experienced postoperative complica- 
tions. There were no deaths or pseudocyst recurrences 
in this group. Our experience parallels that originally 
reported by Mercadier," as well as the recent ex- 
perience of Hastings, et al.* Pseudocystduodenostomy 
is the ideal operation in patients with mature pseudo- 
cysts juxtaposed to a portion of the duodenum. Since 
it is not too time-consuming, this procedure should 
also be considered in acutely ill patients with mature 
pseudocysts. 

Four patients in the present series underwent exci- 
sion of the pseudocyst with excellent results. There 
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were no deaths or pseudocyst recurrences, and only 
one patient experienced a postoperative complication. 
These results compare favorably with those reported 
in the recent literature. Excision is the ideal treatment 
for small pseudocysts located in the tail or the body and 
tail of the pancreas. This technique affords the sur- 
geon the rare possibility of definitively treating the 
pseudocyst and, at times, chronic pancreatitis simul- 
taneously. The excellent quality of intra- and peri- 
operative care today has lowered the morbidity and 
mortality rates to levels similar to those seen following 
internal drainage. Excision is the preferred treatment 
of small pseudocysts in the distal pancreas. 

Pseudocyst marsupialization, a form of external 
drainage, was employed in six patients with excellent 
results. This procedure is no longer used in the treat- 
ment of pseudocysts— and rightly so. Since it involves 
suturing the pseudocyst to the abdominal wall, it can 
safely be employed only in patients with mature 
pseudocysts. These patients are better served by in- 
ternal drainage. Even in acutely ill patients marsupial- 
ization has no advantage over internal drainage, since 
the time needed to marsupialize a pseudocyst is com- 
parable to that required to perform pancreatic cyst- 
gastrostomy. 

In addition to these operative considerations, our 
review has also suggested that it is helpful and prudent 
to culture the contents of pseudocysts for micro- 
organisms. Forty-two patients, including nine with 
fistulas, had positive pseudocyst cultures for micro- 
organisms. In many patients with postoperative septic 
complications the responsible organism(s) had previ- 
ously been isolated from the pseudocyst. Hence, it may 
be worthwhile to consider intra- and postoperative 
antibiotic administration, if gram staining of thé 
pseudocyst contents reveals micro-organisms. 


Summary and Conclusions 


Both acute and chronic pancreatic pseudocysts are 
being seen in such numbers that the disease is no 
longer rare. There are no pathognomonic symptoms, 
but the presence of abdominal pain and tenderness in a 
patient with a history of pancreatitis or abdominal 
trauma should cause the clinician to entertain the diag- 
nosis of pseudocyst. Almost two-thirds of these pa- 
tients have a palpable abdominal mass, which should 
also suggest the diagnosis. 

Laboratory studies are nonspecific in patients with 
pseudocyst. The diagnosis is usually made or con- 
firmed in the x-ray department. Abdominal ultrasound 
scanning and contrast study of the upper gastroin- 
testinal tract are each accurate in about 90% of the 
cases, with a combined diagnostic accuracy rate in ex- 
cess of 90%. A complete radiologic evaluation of the 
entire gastrointestinal tract and biliary system is recom- 
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mended in these patients. ERCP is reserved for pa- 
tients in whom other techniques cannot outline the 
biliary tract. 

The surgical treatment of pancreatic pseudocyst 
must be tailored to the individual patient. External 
drainage is mandatory in patients with immature 
pseudocysts and should probably be employed in 
severely ill patients with mature pseudocysts which 
are not juxtaposed to a portion of the upper gastroin- 
testinal tract. Excision is ideal for patients with uncom- 
plicated, mature pseudocyst of the distal pancreas. In 
all other patients with mature pseudocysts, however, 
internal drainage should be strongly considered, ir- 
respective of the clinical status of the patient. Biopsy 
of the pseudocyst wall and microbiological culture of 
the pseudocyst contents are recommended in all pa- 
tients. 
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. Antibiotic Penetration into Normal and Inflamed Tissues as 
Reflected by Peripheral Lymph 


THOMAS L. ROBERTS, Ill, M.D., J. WILLIAM FUTRELL, M.D., MERLE A. SANDE, M.D. 


The concentration of antibiotic in peripheral lymph reflects the 
tissue levels. Following microsurgical cannulation of the right 
lymphatic duct in 28 healthy rabbits, either penicillin-G, 
nafcillin, erythromycin, or cefazolin was given intramuscu- 
larly, and lymph and serum samples obtained at frequent 
intervals. Penicillin or nafcillin was administered to 14 addi- 
tional rabbits with cellulitis of the right upper extremity. A 
serum sample drawn between one and two hours after an intra- 
muscular injection, in general, reflects the peak lymph anti- 
biotic concentration and hence the peak tissue concentration of 
the drug. After two hours the lymph level remains equal to or 
greater than the simultaneous serum level. The presence of in- 
flammation did not alter the peak antibiotic levels. However, 
nafcillin required longer for equilibration in the inflamed state 
than in the uninflamed state, whereas penicillin-G equilibrated 
more rapidly in the presence of inflammation. 


OST NEW ANTIMICROBIAL AGENTS are evaluated 
M on the basis of their activity in vitro against 
selected pathogens compared to the achievable blood 
concentration of the drug. Such serum levels may not 
necessarily reflect the drug concentration at the site of 
infection. The effectiveness of an antimicrobial agent 
in treating bacterial infections is dependent upon 
achieving a critical concentration of the drug at the 
infected site. We have chosen to investigate the rela- 
tionship between serum and peripheral lymph concen- 
trations of four drugs which are commonly used in the 
treatment of soft tissue infections, and which represent 
a wide range of binding to serum proteins: penicillin- 
G, nafcillin, cefazolin, and erythromycin. Others have 
previously demonstrated that peripheral lymph is a 
good indicator of the milieu of the tissue it drains.! 

As an experimental model we have used the right 
upper extremity of the rabbit. This is drained by the 
right lymphatic duct, which is easily accessible, reliable 
in location, usually a single structure, relatively easy to 
cannulate, and does not contain lymph from organs 
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which might concentrate the antibiotic. In the first 
phase of our study, we examined the relationship be- 
tween serum and lymph drug levels in normal animals. 
The second phase involves studies in rabbits with cel- 
lulitis in the drained limb. Because of the increased 
capillary permeability in inflamed tissues, albumin and 
other serum proteins are able to enter the tissue in 
greater concentrations than in the uninflamed state. 
These proteins plus other large molecules are removed 
from the tissue by the lymphatic system.? Since a sig- 
nificant percentage of many antibiotics is bound to the 
serum proteins, and since in the inflamed state the 
lymphatics contain more serum protein, one might 
expect to find a higher total concentration of anti- 
biotic in lymph draining the inflamed site. To test this 
hypothesis, penicillin-G and nafcillin were also ad- 
ministered to rabbits with a cellulitic extremity. 


Materials and Methods 


Preparation of the Cannula 


The cannulae are made in advance from a 20cm 
length of polyethylene tubing (Intramedic PE90, out- 
side diameter 1.27 mm; Clay-Adams, Parsippany, New 
Jersey) which has been drawn out to a very fine tip over 
a cool alcohol flame. The cannulae are then internally 
coated with silicone (Siliclad; Clay-Adams), rinsed, 
dried in an oven at 100°, and gas-sterilized. Immedi- 
ately prior to use, the cannula is cut obliquely at a point 
in its taper appropriate for the size of the lymphatic 
with a fresh scalpel blade. The cannula must then be 
blunted by cutting off only the very tip. If this is not 
done, the cannula will frequently cut through the thin 
wall of the lymphatic channel. The cannula is filled with 
heparin solution, 1000 units/cc using a 20 gauge needle 
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TABLE 1. Anesthesia Technique and Monitoring (2 —3kg Rabbits) 





Preoperative Thorazine 25 mg/kg and Atropine .05 mg/kg; ! hr 


medication: prior to induction 
Induction: Pentobarbital (Nembutal) 20 mg slow IV push 
then 10 mg q 5-10 min IV till adequate level 
of anesthesia (usually total 50-60 mg over 
: V5 hr) 
Maintenance: 1) Pentobarbital 15 mg supplements; usually 
none for Ist 2 hrs, then q 30—60 min prn 
2) Thorazine, !? pre-op dose, plus atropine, full 
pre-op dose, at 6 hrs 
IV Fluids: D; 14 NS at 20 cc/hr 
Parameters 1) Respiratory rate 
monitored: 2) Body temperature 


Miscellaneous: Heat lamp during induction 


Heating pad at 38° during operation 


Induction: 5% 
Intraoperative: 2% (10-14 hr anesthesia) 


Mortality: 





which fits securely. The syringe is left attached until 
cannulation to prevent loss of fluid. 


Surgical Technique 


Forty-two New Zealand white rabbits weighing 
2—3kg were used. The rabbits were kept n.p.o. over- 
night and then anesthesia was induced as in Table 1. 
Following induction, hair was carefully removed from 
the anterior chest, right axilla, and upper forelimb by 
electric clippers and surgical dipilatory paste. It was 
discovered in early experiments that the rabbit’s tem- 
perature dropped 3-4? in the first 30-60 minutes of 
anesthesia, with resultant poor lymph flow and high 
mortality in the 10-14 hours of anesthesia necessary. 
Qubsequently a heat lamp was always used during in- 
duction, and the operating table was covered by a soft 
rubber heating pad (Model K-10, Gorman-Rupp Ind. 
Div., Beuville, Ohio), maintaining the rectal tempera- 
ture in the normal range of 38.5—39°. This resulted in 
a drop in the operative mortality to 296. 

The right forepaw was injected intradermally with 
0.1cc Evans blue dye in each of the three web spaces to 
render the lymphatics more visible. 

The rabbit was placed supine with the right forelimb 
abducted (Fig. 1). The pectoral muscle complex, in- 
dicated by the dotted lines, was easily palpated in this 
position. The skin incision (heavy solid line) extended 
from 1 cm below the inferior border of the pectoral 
muscles to a point on the neck Icm above and lcm 
lateral to the sternal notch. From this time on, surgical 
loupes giving 3.5 x magnification were used. Meticu- 
lous hemostatis using microbipolar forceps was neces- 
sary to keep the field free of blood and avoid injury to 
the lymphatics. The pectoral muscles were elevated 
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and divided on a line parallel to the sternal ridge and 
5mm lateral to it. This was done with care to avoid 
damage to the axillary fat pad, which is adherent to the 
under surface of the deep pectoral muscles; the fat pad 


was teased down from these muscles prior to their divi- ` 


sion. At this point, the axillary vein can be seen enter- 
ing the thoracic outlet, and the right lymphatic duct 
appears as a fine blue line emerging from the fat pad to 
traverse the anterior surface of the axillary vein be- 
fore joining it in the thoracic outlet. The right lymphatic 
duct was usually single, although there may rarely be 
two trunks, in which case the smaller was ligated. 
There was generally a straight segment of the duct at 
least Icm in length, adequate for cannulation. 

A site for the cannula to exit through the skin was 
chosen near the sternal ridge such that this point lay ina 
straight line with the segment of the lymphatic duct to 
be cannulated. A 15 gauge needle was used to pierce the 
skin and was tunneled under the pectoral muscles to 
emerge in the wound just anterior to the lymphatic duct. 





Fic. 1. Landmarks for cannulation of the right lymphatic duct. 
Dotted line indicates palpable margins of pectoral muscles. Solid 
line indicates incision. Wires are respiratory monitor sensors. 


y 
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The cannula with syringe attached was then passed 
through the 15 gauge needle into the wound, and the 
needle withdrawn. The cannula was flushed to remove 
debris from its tip, and a lcm column of air was drawn 
into the tip to achieve separation of the heparin solution 
from the lymph. 

At this time the operating microscope (Zeiss OP-MI 
6) was brought into the field, and a magnification of 
20-30x used. The right lymphatic duct was ligated 
as far proximally as possible with 6—0 silk and the su- 
ture ends left long. The duct was dilated with lymph by 
a gentle milking of the extremity. A transverse incision 
in the duct was made with microscissors. The duct was 
dilated internally with polished #5 jeweler’s forceps, 
and the cannula inserted distally. The tip must be visualized 
to avoid its placement near a valve leaflet which might 
obstruct it. The cannula was then secured with a 7—0 
nylon ligature around the duct and cannula; the previ- 
ous 6-0 silk was also tied around the cannula to give two 
point fixation. The syringe and needles were then re- 
moved from the free end of the cannula, which was 
brought lower than the lymphatic duct to promote 
gravitational drainage. The blue-colored lymph could 
be seen to flow easily into the cannula. The first few 
drops of lymph were discarded, then the end of the can- 
nula was inserted into a small closed screw-top glass 
tube. With occasional gentle stroking of the limb, an 
accepted technique in studies of peripheral lymph,!4 
the lymph flow was approximately 0. 1cc per half hour. 
The dead space in the cannula of 0.1cc was accounted 
for in assigning the time period to which the lymph 
sample belonged; i.e. a drop of lymph emerging from 
the cannula was produced approximately 30 minutes 
previously. 


Antibiotic Dosage and Administration 


The antibiotics tested included penicillin-G procaine 
(Duracillin® A.S., Eli Lilly and Company, Indianap- 
olis, Indiana); nafcillin (Unipen?, Wyeth Laboratories, 
Philadelphia, Pennsylvania); cefazolin (Kefzol*, Eli 
Lily and Company, Indianapolis, Indiana); and 
erythromycin (Ilotycin Gluceptate?, Dista Products 
Company, Indianapolis, Indiana). The dose of each 
drug was selected to give serum levels comparable to 
those obtained in humans during treatment of serious 
infections, and are as follows: penicillin 150,000U/kg; 
nafcillin 200mg/kg; cefazolin 30mg/kg; erythromycin 
8mg/kg. The range of peak serum levels of penicillin- 
G was 2.5-9.2ug/ml; for nafcillin 10-28ug/ml; for 
cefazolin 71-98yug/ml; and for erythromycin 1.2- 
1.8ug/ml. Seven rabbits were used for each drug. 

The antibiotic was given intramuscularly in the left 
lower limb at time 0 after cannulation of the right upper 
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lymphatic had been achieved. Blood samples were ob- 
tained from the right axillary vein, easily accessible in 
the wound, using a 27 gauge needle. Samples of blood 
and lymph were collected at one-half, one, one and 
one-half, two, four, six, and eight hours after anti- 
biotic injection. For penicillin, 12 hour specimens were 
also included. Lymph specimens were frozen im- 
mediately and stored at —70°. Blood specimens were 
centrifuged and the serum frozen and stored at —70° 
until assay. There was no change in antibiotic con- 
centration under these storage conditions. 


Antibiotic Assay 


The samples of lymph and serum were assayed by the 
agar well technique.? The test organism and antibiotic 
media used for each drug are as follows: 1) penicillin- 
G—Bacillus subtilis ATCC #6633, antibiotic media 
#1 at pH 6.6; 2) nafcillin—Staphylococcus aureus 
ATCC #6538p, media #1 at pH 6.6; 3) cefazolin— 
Bacillus subtilis ATCC #6633, media #2 at pH 6; and 
4) erythromycin—Sarcina lutea ATCC #9341, media 
#11 at pH 7.9. 

Standard curves were made by dissolving the reagent 
powder of each antibiotic in lymph, serum, and saline. 
Heparin, Evan’s blue dye, saline, and rabbit serum 
gave no zone of inhibition with any of the test organisms 
or the Streptococcus pyogenes used to produce cel- 
lulitis. Rabbit lymph gave no zone for S. aureus, 
Sarcina lutea, or the S. pyogenes, and only a small 
(1mm) zone for B. subtilis, which did not interfere with 
the assay at the concentrations used in this study. A 
similar selective inhibition of B. subtilis has been ob- 
served in human lymph by Anderson’ and Lithander.* 

For a given concentration of antibiotic, zones ob- 
tained in serum were consistently smaller than thosé 
obtained in saline, but were generally within 20-30% 
of those obtained in lymph. Standard concentrations of 
antibiotic in serum were used as references for the 
experimental lymph and serum samples. Lymph and 
serum samples were always tested in triplicate, and a 
standard concentration of the antibiotic was included 
on each plate. Differences between simultaneous 
lymph and serum samples were analyzed by the stu- 
dents t-test. Serum and lymph antibiotic half-life deter- 
minations were calculated by plotting the concentra- 
tions on semilogarithmic paper and identifying the time 
required to reduce the drug concentration by 50% fol- 
lowing achievement of first order elimination kinetics. 


Cellulitis Model 


As rodents are known to have significant resistance 
to streptococcal cellulitis, or in fact, any cellulitis, a 
fresh culture of betahemolytic Streptococcus pyogenes 
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(ATCC #12962) was obtained and passed through 
three passages in mice in an effort to enhance virulence. 
The minimum inhibitory antibiotic concentrations 
(MIC) for this organism were determined by serial 
tube dilution techniques, using heart infusion broth in 
1% sheep blood, and were as follows: penicillin-G 
0.007 ug/ml, erythromycin .06ug/ml, nafcillin 0.007 ug/ 
ml, and cefazolin 0.03ug/ml. The right forepaw was 
inoculated with 0.5cc of a bacterial suspension (0.1cc 
in each web space and in two sites in the plantar foot 
pad). The lowest inoculum giving a serious and lasting 
cellulitis was 10° streptococci, washed twice and sus- 
pended in Icc of 5% hog gastric mucin. The bacterial 
suspension alone or the 5% hog gastric mucin alone 
produced only a transient mild inflammation. The cel- 
lulitis as manifest by significant erythema, edema, and 
tenderness, first became clinically apparent at 12—18 
hours. As this was analogous to the first time a patient 
might seek treatment, this time was selected for the ad- 
ministration of antibiotics. Penicillin-G and nafcillin 
were each administered to a group of seven infected 
rabbits, 12-18 hours after inoculation. Lymph and 
serum samples were obtained exactly as for the unin- 
fected rabbits. 


Protein Determinations 


Samples of serum and right lymphatic duct lymph 
were collected from three uninfected rabbits and 
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pooled. Similar samples were collected from three rab- 
bits in whom cellulitis was induced in the right upper 
extremity as described above. Each pooled sample was 
electrophoresed in duplicate for 20 minutes at 2000 | 
volts on cellulose polyacetate support media, stained 
with Poinceau-S, rinsed with 596 acetic acid, cleared, 
and dried. The strips were then scanned at 525nm. 

The total protein content of the pooled serum of the 
uninfected rabbits was 4.8g/100ml and did not differ 
from the protein content of the serum from the cellulitic 
rabbits (5.0g/100ml). The protein content of the lymph 
draining the cellulitic extremity was higher (3.5g/100ml) 
than the pooled normal lymph (2.5g/100ml). 


Results 


Normal Animals 


Following an intramuscular injection of procaine 
penicillin, the serum drug concentration rose slowly 
and peaked at one and one-half hours with a mean peak 
concentration of 5.5 + 1.0ug/ml (Fig. 2). These levels 
then fell slowly with a half-life of approximately ten 
hours. Penicillin concentrations in lymph paralleled 
those of serum. A mean peak concentration of 4.9 
+ ].1ug/ml was achieved, which decayed with a half- 
life of approximately 14 hours. 

Nafcilin exhibited slightly different pharmaco- 
kinetic properties in normal animals (Fig. 3). A mean 
peak serum concentration was achieved more rapidly 


FiG. 2. Penicillin lymph 
and serum concentrations 
in uninfected rabbits. Dose 
150,000u/kg body weight. 
* significant differ- 
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than with penicillin, i.e. 21.0 + 2.4ug/ml, % hour fol- 
lowing an intramuscular injection, and the drug concen- 
tration fell more rapidly, i.e. t? = 4.8 hours. Nafcillin 
lymph concentrations peaked at 1% hours at 18.4 
+ 1.7ug/ml at which time the drug concentration in 
lymph equaled those found in serum. The t!^ of nafcillin 
in lymph was also 4.8 hours. 

Cefazolin concentrations in serum peaked more 
rapidly achieving 86.0 + 4.6ug/ml in 30 minutes (Fig. 
4). The drug was also eliminated rapidly with a t! of 1.4 
' hours. Lymph concentrations lagged briefly with peak 
concentrations of 46.0 + 1.5ug/ml at one hour, and de- 
cayed at a similar rate to serum with a half-life of 1.5 
hours. Mean lymph concentrations were two to three 
times simultaneous mean serum concentrations at the 
four, six, and eight hour period following injection. 

The peak erythromycin serum concentration of 1.4 
+ 0.1ug/ml was also achieved in 30 minutes, and the 
half-life was two hours (Fig. 5). Mean peak lymph 
levels (1.0 + .01) occurred at 1% hours after injection, 
and the drug was eliminated from lymph at a slower 
rate than from serum (t% = 4% hours). As with 
cefazolin, lymphatic drug concentrations were two 
times those found in serum at four, six, and eight 
hours following injection. 


Pharmacokinetics in Animals with Cellulitis 


Bacterial infection had little effect on the pharmaco- 
kinetics of the antibiotics in lymph. Following penicil- 
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Hours after 1M Injection 


lin injection the drug concentration in serum and lymph 
equilibrated slightly more rapidly than in noninfected 
animals (one hour versus one and one-half hours 
respectively) (Fig. 6). The presence of infection did not 
effect either the mean peak concentration or half-life 
of penicillin in serum or lymph. Peak serum and lymph 
nafcillin concentrations were nearly identical in normal 
and cellulitic animals although the t% of both serum and 
lymph were prolonged (tV of serum seven hours and 
lymph 13 hours) when compared with normal animals 
(Fig. 7). In addition, equilibration between serum and * 
lymph concentrations of nafcillin was delayed in the 
cellulitic animals (four hours) compared to the unin- 
fected group (one hour). 


Discussion 


Much effort has been expended in the past in at- 
tempting to determine the actual tissue level achieved 
by the administration of a given dose of antibiotic. 
Although micropuncture techniques permit the sam- 
pling of the contents of a single cell, or of the fluid be- 
tween the cells, no antibiotic assay is available for such 
a tiny fluid volume. The inability to determine intra- 
cellular or interstitial fluid antibiotic levels directly has 
led to a variety of indirect approaches. 

The measurement of thoracic duct lymph levels was 
one of the first methods used to estimate tissue con- 
centrations of antibiotics,’ and it still has some pro- 
ponents.’ There are two major reasons why thoracic 
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Fic. 4. Cefazolin lymph and 
serum concentrations in uninfected 
rabbits. Dose: 30mg/kg body 
weight. * significant difference at 
p < 0.05. N = 7. € —— @: serum. 
O--- O: lymph. 


Fic. 5. Erythromycin lymph 
and serum concentrations in unin- 
fected rabbits. Dose: 8mg/kg body 
weight. * significant difference at 
p < 0.05. N = 7. € —— @: serum. 
O--- O: lymph. 
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Fic. 6. Penicillin lymph 


and serum concentra- 
tions in cellulitic rab- ug/m 

bits. Dose: 150,000u/kg 3 
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duct lymph may not be representative of tissue levels 
in general. First, thoracic duct lymph contains a large 
proportion of lymph from the kidneys and liver, in 
which the antibiotic may be concentrated. Almost 90% 
of the thoracic duct lymph originates in the abdomen, 
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and of this 30-50% has been produced in the liver, and 
possibly 25% in the kidneys.'® Second, the molecular 
weight of most antibiotics (400—700) is in the range 
known to be taken up by either the blood or lymphatic 
capillary bed.'^ Thus, following intramuscular injec- 
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tion, one might anticipate a high concentration of anti- 
biotic in the lymphatics draining the injected extremity, 
and hence a high concentration in the thoracic duct, 
especially in the first few hours following injection. 
This is exactly what one sees on reviewing the data 
presented by Acred, Brown, et al.,'! the only authors 
who have investigated simultaneous thoracic duct and 
peripheral lymph levels. In their study, antibiotics 
were injected into the left hindlimb and peripheral lym- 
phatics cannulated in the right hindlimb. For car- 
benicillin and sulfadiazine, the thoracic duct levels 
were one and one-half to two and one-half times the 
peripheral lymph levels in the first two to three hours. 
Thoracic duct levels of ampicillin were actually some- 
what higher than the serum levels for almost the entire 
six hour period, perhaps due to concentration by the 
liver or kidneys. In contrast, thoracic duct and periph- 
eral lymph levels were approximately equal for penicil- 
lin and cloxacillin. Thus, with this degree of unpredicta- 
bility, thoracic duct lymph may not be a reliable in- 
dicator of antibiotic penetration into tissue. 

A second method of estimating tissue concentrations 
of antibiotics is the tissue homogenate. The homoge- 
nate may not be a good model, as it is an artificial blend 
of varying proportions of heterogeneous substances in- 
cluding fat, connective tissue, blood and other fluids, 
etc. An illustrative example would be a kidney homoge- 
nate, which would show a misleadingly high concentra- 
tion of any antibiotic excreted in the urine, as empha- 
sized by Chisholm et al.'? Further, binding or altera- 
tion of the antibiotic by the biochemical soup of the 
tissue homogenate may lead to under or overestima- 
tion of the concentration, as Kaplan has shown."? 

A third method of estimating tissue levels in the 
* skin-window'' of Tan.!* An area of skin is denuded of 
epidermis and covered with a small glass chamber filled 
with isotonic saline, to which a slight negative pres- 
sure is applied. The saline is changed every hour and 
assayed for antibiotic concentration. His skin-window 
fluid antibiotic levels are a much lower percentage of 
the serum level than reported with other methods ,¿!!15-168 
including the present study. After an intramuscular in- 
jection of penicillin-G, he obtained a serum peak level 
of about 5ug/ml and a skin-window peak level of only 
0.7,.g/ ml, or 15%. For a similar serum peak of 5.5yg/ 
ml, we obtained a lymph peak of 5.0ug/ml, or 91%. 
These consistently low skin-window levels likely re- 
flect the near absence of protein (0.15g/dl) in the skin- 
window fluid, interstitial fluid usually contains about 
40% of the serum protein concentrates.!? Thus, this 
skin- window fluid does not appear to give a close ap- 
proximation of interstitial fluid levels, at least by com- 
parison with other techniques. 

An ingeniously simple method of obtaining inter- 
stitial-like fluid is the "tissue cage" devised by Guy- 
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ton.'’ This consists of a 2.5cm length of multiperforated 
plastic tubing, implanted beneath the skin and per- 
mitted to mature for four weeks. The fluid within such a 
tissue cage has been shown to be equivalent to natural 
interstitial fluid and in direct communication with it. !5:!? 
Chisholm used a similar but larger tissue cage (1.8cm 
diameter, 5cm long) to measure penetration of several 
antibiotics.'? There appears to be a significant time lag 
for penetration of the antibiotic into the tissue cage. 
This is supported by the observation that four to five 
hours were required for the cage fluid to equilibrate 
with serum for the drugs tested by Chisholm. In our 
studies, peripheral lymph equilibrated with serum in 
one-half to two hours for the drugs tested. As sug- 
gested by the authors, this artificial time lag may be due 
to the relatively large volume of the tissue cage into 
which the antibiotic must diffuse. 

The clinical significance of the findings in the present 
study is that the lymph levels and thus the tissue levels 
of the four antibiotics tested will be equal to or greater 
than the serum concentration sample any time two 
hours or more after an intramuscular injection. This 
may help explain the recent observation of Bagley et 
al.?? that the concentration of antibiotics in human sur- 
gical wound fluid surpassed the serum levels after 
two and one-half hours. 

These studies demonstrated that lymph draining an 
inflamed area has a higher protein content than normal 
lymph. Despite this increase in protein, the inflamed 
lymph did not attain a significantly higher total anti- 
biotic level for either penicillin or nafcillin. However, 
the rate of equilibration with serum did change. Nafcil- 
lin required longer for lymph-serum equilibrium in the 
inflamed state (4 hours) than in the normal state (one 
and one-half hours). In contrast, the time for penicillin 
to equilibrate was essentially the same, i.e. with in- 
flamed lymph (one and one-half hours) and with normal 
lymph (two hours). This difference cannot be explained 
on the basis of different protein bindings of these two 
drugs, since in rabbit serum penicillin and nafcillin 
protein binding are similar.* 
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Prognosis after Treatment of Villous Adenomas 


of the Colon and Rectum 


JOHN CHRISTIANSEN, M.D., PREBEN KIRKEGAARD, M.D., JYTTE IBSEN, M.D. 


With the existing evidence of neoplastic polyps of the colon and 
rectum as precursors of most or all colonic cancer, informa- 
tion of the short- and long-term course after treatment is a pre- 
requisite of using the knowledge of the polyp- cancer sequence 
in an effective cancer prophylaxis. One hundred seventy-four 
patients treated for villous adenomas of the colon and rectum 
during the years 1960—1975 were re-examined. Survival and 
cure rates were estimated by actuarial analysis. The death rate 
of colonic cancer among patients treated for a benign villous 
adenoma was significantly higher than in an age and sex 
matched normal population, resulting in a significantly reduced 
crude survival rate among these patients. Almost all recur- 
rences after treatment of benign villous adenomas occurred 
within the first four to five years resulting in a cumulated five 
years recurrence rate of roughly 30%, indicating that five years 
seem to be an adequate total control period following treatment. 


EOPLASTIC polyps of the colon and rectum, par- 
N ticularly villous adenomas (v.a.), have gained in- 
creasing interest since their role as a precursor of most 
or all colonic cancers has been rendered probable.!:!? 
With the development of modern endoscopic equip- 
ment, which permits not only a reliable diagnosis!$ but 
also a satisfactory non-operative treatment? this 
knowledge of the polyp—cancer sequence may be used 
as an effective cancer prophylaxis. How such a 
prophylaxis should be conducted regarding type of 
treatment and control examination, interval between 
control examinations and duration of the entire control 
period, implies knowledge of a variety of clinical and 
pathological features, and especially of the long-term 
clinical course following treatment. The present study 
was undertaken to provide further information on this 
subject. 


Materials and Methods 


Records of all patients with rectal and colonic polyps 
coded as villous adenomas between 1960 and 1975 were 
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reviewed. Criterion for inclusion in the study were as 
follows. 1) The first treatment of the lesion was under- 
taken in the period under review. 2) A diagnosis of v.a., 
according to the criteria described by Morson and 
Dawson" without demonstrable invasion of the mus- 
cularis mucosae, at the first histological examination 
whether performed on a biopsy or on a totally excised 
polyp. 3) No previous colonic surgery for cancer or 
polyps. 

One hundred seventy-four patients filled these require- 
ments. The median age was 62 years (range: 28-85, 
Table 1). Presenting symptoms are shown in Table 2. The 
median duration of symptoms before treatment was 
eight months (range: 1—24). Forty-six patients died 
during the follow-up period. The cause of death was ob- 
tained in every case from hospital records or death 
certificates. In the calculation of cumulative recurrence 
rates the final year of ‘‘exposure to risk’’ of these pa- 
tients was that of the last control examination as listed 
in the hospital records, irrespective of the time of death. 
One patient was lost to follow-up. Five patients, all of 
whom were treated for a benign v.a., had had no control 
examinations after the primary treatment, and refuseda 
control examination as described below. They did, 
however, answer a questionaire according to which 
they had no colonic symptoms, and were recorded as 
nonrecurrences. The remaining patients were re- 
examined with a double-contrast x-ray examination of 
the colon and, providing rectal excision had not been 
performed, a proctosigmoideoscopy. When the double- 
contrast x-ray examination indicated the presence of 
polyps or other abnormalities, colonoscopy was 
performed. Cure rates and survival rates were esti- 
mated by the actuarial method® with 95% confidence 
limits for the cumulated rates according to Green- 
wood’s estimate.” Expected mortality of colonic can- 
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TABLE 1. Age and Sex Distribution in 174 Patients 
with No Previous Colonic Surgery 


E t 


Age 
a ee E 
30- 40- 50- 60- 70- 
Sex <30 39 49 59 69 79 80+ Total 
i bM 11 
Men 2 l 9 25 34 26 7 104 
Soma 2 3 6 HM 16 2 7 2 
Total 4 4 15 39 50 48 14 174 


cer among patients with v.a. was estimated from a 
Danish normal population with the same age and sex 
distribution based on the mortality of colonic cancer in 
Denmark from 1971 to 1975. Differences were esti- 
mated according to the Poisson distribution using exact 
confidence limits.? Differences between groups were 
estimated by the chi-square test. When a percentage 
. statement is used, 95% confidence limits are given in 
- brackets. 


Results 
Primary Histological Diagnosis 


In 98 patients the polyp was totally excised primarily 
while 76 patients only had a biopsy of the polyp per- 
formed. These 76 patients, in whom biopsy showed a 
benign v.a., subsequently had a total excision of the 
polyp. Histological examination with serial section of 
the entire polyp showed malignancy in 27 patients 
(36%, 25—47). (Patients in whom the excised polyp or 
the primary biopsy showed invasion of the muscularis 
mucosae were classified as having a cancer and were 
not included in the study according to the criteria). 


Synchronous Tumors 


Seventy-five patients (43%, 36-50) had a syn- 
chronous tumor, which in half the cases were found to 


TABLE 2. Presenting Symptoms in 174 Patients with 
No Previous Colonic Surgery 





Number of 
Symptom Patients 

Rectal bleeding 67 
Diarrhea 40 
Constipation 25 
Mucous discharge 19 
Abdominal pain 19 
Prolapsing tumor 2 
Rectal tenesmus 1 
Anal pruritus l 

Total 174 
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TABLE 3. Synchronous Tumors Which were Later Found to be 
Malignant in 75 Patients 
eee 


Synchronous Synchronous 
Primary Malignant Benign 
v.a. v.a. v.a. Total 
O l iIo 
Benign 27 34 61 
Malignant 10 4 " 14 
Total 37 38 75 


D nee 


be malignant (Table 3). Among the patients with a 
primary benign v.a., 18% (12—24) had a synchronous 
malignant tumor. In the following patients with benign 
and malignant v.a. will be treated separately, i.e. 120 
and 54 patients respectively. 


Localization 


Localization of the v.a. is shown in Table 4. Eighty- 
two per cent (76-88) were localized in the rectum. 


Size 


Table 5 shows the size of the v.a. No difference be- 
tween benign and malignant v.a. was found (p > 0.10). 
Fifty-nine per cent (46-72) of the malignant and 5576 
(46—64) of the benign v.a. were more than 2cm in 
diameter. 


Treatment 


The different types of treatment are shown in Table 
6. Four patients with a malignant v.a. who had a local 
excision all died from metastatic disease within two 
years. Twelve patients with a benign v.a. had an ab- 
dominoperineal rectal excision because of a diagnosis 
of malignancy at the time of the operation based solely 
on epithelial dysplasia. Subsequent histological 
examination of the specimen did not demonstrate in- 
vasion through the muscularis mucosae. 


Cure Rate 
In 36 of 120 patients treated for a benign v.a., a recur- 
rent benign v.a. was found. Figure 1 shows the cure rate 


TABLE 4. Localization of Villous Adenoma in 174 Patients 
with No Previous Colonic Surgery 








Benign Malignant Total 
Rectum 99 44 143 
Sigmoid colon 20 8 28 
Descending colon 0 l l 
Transverse colon l l 2 


Total 120 54 174 
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TABLE 5. Size of Villous Adenoma in 174 Patients with No 
Previous Colonic Surgery 


t ——9 PP €——— M MM MÀ 


Benign Malignant 
v.a. v.a. Total 
e M —— 
0— lcm 17 3 20 
1-2cm 37 19 56 
22cm. 66 32 98 
Total 120 54 174 


neste S 


estimated by an actuarial analysis. After five years the 
cure rate was roughly 70% (60—80) and remained al- 
most constant hereafter. The right part of the curve 
should be considered with some caution since the 
number of patients in the last years of observation was 
small resulting in a large sample variation. 


Development of Colonic Cancer 


Four of the patients with a benign v.a. developed 
cancer of the colon and died of the disease. The ex- 
pected number of deaths of colonic cancer during the 
follow-up period was estimated from the mortality of 
colonic cancer in the Danish population and was found 
to 0.49. This difference is significant (p < 0.01). 


Crude Survival Rates 


Figure 2 shows the cumulated survival rate among 
patients treated for a benign v.a. compared to a Danish 
normal population of equal age and sex distribution. 
The five year survival rate was 70% compared to 85% 
for the normal population (p < 0.05). The correspond- 
ing figures at 10 years were 57 and 66% (p ~ 0.05). 
Figure 3 shows the corresponding data for patients 
treated for malignant v.a. The five year survival rate 
Was 47 versus 84% for the normal population (p — 0.01), 
and at 10 years 38 and 58% (p < 0.01). 


Discussion 


The present study emphasizes the importance of 
primary total excision of colonic polyps as a diagnostic 
measure, since 36% of v.a. diagnosed on a biopsy were 


TABLE 6. Various Types of Treatment in 174 Patients 
with No Previous Colonic Surgery 








Benign Malignant 
V.a. v.a. Total 
Endoscopic excision 84 3 87 
Local surgical excision 13 l 14 
Resection 23 50 E 
Total 120 54 174 
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Fic. 1. Cumulated cure rate with 95% confidence limits in patients 
treated for a benign villous adenoma. 


14 years 


found to be carcinomas when serial sections were exam- 
ined of the totally excised polyp. Biopsy diagnosis 
failure of up to 5096 has been reported.?7-8-15 

The frequency of synchronous tumors, benign as 
well as malignant in this series is of the same magnitude 


survival rate 
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Fic. 2. Cumulated crude survival rates in patients treated for a benign 
villous adenoma (O —— O) and in an age and sex matched normal 
population (O —— CJ). 
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as reported by others?'? but lower! as well as higher"! 
frequencies have been found. 

In this and other studies?:/?!7-1? the major part of v.a. 
was found in the rectum, a concept which still seems to 
be true even in series where routine colonoscopy has 
been used. 

A positive correlation between tumor size and the in- 
cidence of malignancy is well documented,** but even 
small v.a. may harbor an invasive carcinoma.’ In the 
present study no significant difference in size was 
demonstrated between benign and malignant v.a. The 
practice of using the size of a colonic polyp as guide- 
line for excision versus further radiological control? 
seems to be a precarious policy. With the low risk en- 
countered in colonoscopic excision this practice should 
be abandoned.”° 

The evidence for an etiological relationship between 
benign neoplastic polyps of the colon and carcinoma is 
strong. Firstly, about one-third of all operative 
specimens for cancer of the colon and rectum contains 
one or more benign neoplastic polyp in addition to the 
cancer.!? Secondly, it has been found that 3.5% of pa- 
tients who have had a partial resection of the colon for 
carcinoma are at risk of developing a new carcinoma in 
the residual bowel, and that this will happen more than 
twice as often in those who also had benign neoplastic 
polyps in the resected specimen.'? Finally, patients 
treated for benign neoplastic polyps are at increased 
risk from the subsequent development of a carcinoma 
as demonstrated in the present study. 

It thus seems evident, that an effective cancer 
prophylaxis regarding colonic cancer implies control 
examinations at suitable intervals of patients treated 
for benign v.a. and other neoplastic polyps of the colon. 
A crucial point, however, is the duration of the control 
period. It has been estimated that a polyp- cancer se- 
quence requires 10—15 years," i.e. once the adenoma 
has been removed and synchronous lesions searched 
for and removed the first ten years should carry a low 
risk of cancer. This may be true but is so far only a 
hypothesis and implies ideal conditions, i.e. even the 
smallest synchronous polyp should be diagnosed and 
removed together with the adenoma. In this series al- 
most all recurrent benign v.a. occurred within the first 
five years and so did the four carcinomas. Conse- 
quently we find a control period of five years without 
recurrences to be a well founded and practicable 
policy. How the control examination should be con- 
ducted must partly be a question of resources and 
expertise. We perform a proctosigmoideoscopy and a 
double contrast barium enema once a year. If the radio- 
logical examination suggests the presence of a polyp, 
colonoscopy is performed and the polyp is excised. 
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Fic. 3. Cumulated crude survival rates in patients treated for a malig- 
nant villous adenoma (O O) and in an age and sex matched 
normal population (O —— L)). 





If the histological examination reveals invasion of the 
muscularis mucosae, radical cancer surgery is per- 
formed, an approach which is supported by the course 
of the four patients with a malignant v.a. treated with 
local excision in this series. Recent studies, however, 
seem to show that in carefully selected cases with 
special emphasis on the histological evaluation of the 
thoroughness of surgical excision—a policy of local 
excision of malignant v.a. may be adopted.*?'* 

Treatment and control along the lines described 
above of patients with neoplastic polyps of the colon 
and rectum represent in our opinion one of the fields in 
gastroenterology where rational cancer prophylaxis 
may be achieved. 
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in the management of exocrine pancreatic deficiencies 


The effectiveness of Viokase is con- 
firmed by over twenty-five years of 
clinical experience...and it still 
costs your patients less than other 
pancreatic preparations. Current lit- 
erature’ documents the use of Vio- 
kase as a digestive aid in cystic fi- 
brosis and in exocrine pancreatic 
deficiencies usually due to chronic 
pancreatitis, pancreatectomy or 
obstruction in the pancreas caused 
by malignant growth. 
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tions and adhere strictly to dosage recommendations; if bleeding 
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Individuals with history of penicillin hypersensitivity reactions 
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quiry should be made concerning previous hypersensitivity reactions to 
penicillins, cephalosporins, and other allergens. If an allergic reaction occurs, 
appropriate therapy should be instituted and discontinuance of carbenicillin 
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As with any penicillin preparation, an allergic response, including anaphylaxis, 
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be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. Reconstituted Bulk Pharmacy Package solution should not be 
used for direct infusion. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions— Skin rashes, 


Anemia, thrombocytopenia, leukopenia, neutropenia, and 
eosinophilia. B/ood, Hepatic, and Renal Studies— SGOT and SGPT 
elevations have been observed, particularly in children. To date, no 
clinical manifestations of hepatic or renal disorders have been 
demonstrated. CAS— Convulsions or neuromuscular irritability 
could occur with excessively high serum levels. Other—Pain at 
the site of injection, rarely accompanied by induration; in uremic 
patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein Irritation and 
Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 

How Supplied: Available in 1-gm, 2-gm, and 5-gm vials for IM/IV 
use; 2-gm, 5-gm, and 10-gm Piggyback Units for IV use: and 
30-gm Bulk Pharmacy Package. 


For Full Prescribing Information, please see package insert. 


"m. pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro- 
- 4 intestinal Disturbances— Nausea. Hemic and Lymphatic Systems— 
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.it has long been recognized that qum tension, agitation, and apprehension are all capable 
ofi increasing pain perception...” 


Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp 31-. 


Following surgery... 
the perception of pain diminished 
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— reduces the anxiety 
component of pain . 

—permits reduction in 
narcotic dosage 

— controls emesis 





Calm 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 











ISfaril LM. 
(hydrox yzine HCl) 


100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
* an 
postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


ə vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50°/s. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 
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with 28 contributors 


Here is up-to-the-minute, useable information 
on the known endocrine syndromes requiring 
the attention of surgeons and other physicians. 
The book encompasses all the surgically signifi- 
cant endocrinopathies, both common and rare, 
all ages of patients, from the newborn to the 
elderly, and all accepted techniques of clinical 
and laboratory diagnosis, as well as surgical and 
conservative management. 


The relevant basic sciences are integrated with 
current diagnostic and therapeutic techniques. 
Each of the contributors is a leading authority 
writing on his own area of special interest. 


Among the unique features of this text you'll 
find an illuminating commentary on each 
chapter by Dr. Friesen... step-by-step diagnos- 
tic flowcharts . .. a central table of the humoral 
and biological actions of 20 important endocrine 
syndromes . . . mnemonic names for the 
syndromes . . . diagrammatic illustrations de- 
picting the pathophysiology of each syndrome 
as a composite of clinical findings. 


The volume presents a wealth of extraordin- 
arily current developments, featuring informa- 
tion on such innovative concepts and practices 
as the APUD series of endocrine cells—their 
origin, identification, and clinical applications, 
and the future surgical management of endo- 
crinopathies via transposition and transplan- 
tation of endocrine tissues. 
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hydrocodone bitartrate 5 mg. with acetaminophen 500 mg. 





hydrocodone bitartrate 5 mg. with acetaminophen 500 mg. 


For effective analgesic activity in 
moderate to moderately severe pain 


associated with * Surgery * Obstetrics - Acute trauma 
* Oral surgery * Musculoskeletal conditions 





Mean pain relief following the treatment of episiotomy pain with 
VICODIN? Tylenol® with Codeine #3, or placebo! 


e In a controlled 

E Vicodin double-blind study, 
Tylenol «3 three groups of 30 

— Placebo women with moderate 
Mean Pain Relief: episiotomy pain were 
0-none i=alittle treated with VICODIN® 
2=some 3=alot Tylenol® with Codeine 
4=complete No. 3, ora placebo. 


e In terms of mean 
pain relief, VICODIN” 
provided significantly 
more pain relief than 
Tylenol® with Codeine 
No. 3 at1, 2 and 3 hours 


e In terms of mean pair 
relief, VICODIN® 
provided significantly 
more pain relief than 
placebo at 2,1, 2 and. 
hours. 


e |n terms of mean pair 
relief, Tylenol® with 
Codeine No. 3 
provided significantly 
more pain relief than 
placebo at '2 and hou 
I. Hopkinson. J. II: Vicodin. A 
new analgesic: Clinical 
evaluation of efficacy and 


safety of repeated doses 
Hours — 1/2 2 3 4 Cur Ther. Res. 24(6): 633-645.1 
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Dosage The Effective 

Flexibility convenience analgesic 

Dosage and ai of telephone activity 
MINISTATON: i prescribing within 30 

heusuolaaut Maaza | and Rx refills minutes 

tablet every six At VICODINPisa 

hours as needed schedule Ill narcotic. 

for pain. In cases of more severe Up to 5 refills in 6 | 

pain, two tablets every 6 hours or months, at your discretion, where state 

one tablet more frequently than law permits. And, prescribing by phone 

every 6 hours may be required. is permissible in most states. 


VICODIN? is given orally. 
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"vicodin: 


hydrocodone bitartrate, 5 mg. with acetaminophen 500 mg. 





Wescription: Each tablet of VICODIN contains: 

Hydrocodone Bitartrate 5 mg. 

Warning: may be habit forming. 
Acetaminophen (APAP) 500 mg. 

Acetaminophen occurs as a white, odorless crystalline powder. possessing a slightly 
bitter taste. 

The hydrocodone component is dihycrocodeinone, a white, odorless crystalline pow- 
der which is derived from the opium alkaloid, thebaine, and may be represented by the 
following structural formula 





CH3O 


NCH:; 
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Actions: The principal analgesic ingredient, hydrocodone, is a semisynthetic narcotic 
with multiple actions qualitatively similar to those of morphine; most of these involve the 
central nervous system and organs composed of smooth muscle. The principal actions of 
therapeutic value of the hydrocodone in this drug are analgesia and sedation. 

Hydrocodone is similar to codeine and methadone in that it retains at least one half of 
its analgesic activity when administered orally. 

This drug also contains the non-narcotic antipyretic-analgesic acetaminophen. 
Indications: For the relief of moderate to moderately severe pain. 

Contraindications: Hypersensitivity to hydrocodone or acetaminophen. 

Warnings: Drug Dependence: Hydrocodone can produce drug dependence of the 
morphine type and, therefore, has the potential for being abused. Psychic dependence, 
physical dependence and tolerance may develop upon repeated administration of this 
drug and it should be prescribed and administered with the same degree of caution 
appropriate to the use of other oral narcotic-containing medications. Like other 
narcotic-containing medications. VICODIN (hydrocodone bitartrate with 
acetaminophen) is subject to the Federal Controlled Substances Act. 

Usage in Ambulatory Patients: Hydrocodone may impair the mental and /or physical 
abilities required for the performance of potentially hazardous tasks such as driving a car 
or operating machinery The patient using this drug should be cautioned accordingly. 

Interaction with other central nervous system depressants: Patients receiving 
other narcotic analgesics, general anesthetics, phenothiazines, other tranquilizers, 
sedative-hypnotics or other CNS depressants (including alcohol) concomitantly with 
hydrocodone and acetaminophen may exhibit an additive CNS depression. When such 
combined therapy is contemplated, the dose of one or both agents should be reduced. 

udo in Pregnancy: Safe use in pregnancy has not been established relative to 
possible adverse effects on fetal development. Therefore, VICODIN should not be used in 
pregnant women unless, in the judgment of the physician, the potential benefits out- 
weigh the possible hazards. 

Usage in Children: VICODIN should not be administered to children. 

Precautions: Head injury and increased intracranial pressure: The respiratory de- 
pressant effects of narcotics and their capacity to elevate cerebrospinal fluid pressure 
may be markedly exaggerated in the presence of head injury, other intracranial lesions 
or a pre-existing increase in intracranial pressure. Furthermore, narcotics produce ad- 
verse reactions which may obscure the clinical course of patients with head injuries. 

Acute abdominal conditions: The administration of VICODIN or other narcotics may 
obscure the diagnosis or clinical course in patients with acute abdominal conditions. 

Special risk patients: VICODIN should be given with caution to certain patients such 
as the elderly or debilitated, and those with severe impairment of hepatic or renal 
po hypothyroidism. Addison's disease and prostatic hypertrophy or urethral stric- 

re. 

Adverse Reactions: The most frequently observed adverse reactions include light 
headedness, dizziness, sedation, nausea and vomiting. These effects seem to be more 
prominent in ambulatory than in non-ambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 

il adverse reactions include euphoria, dysphoria. constipation, skin rash and 

pruritus, 
Dosage and Administration: The usual adult dose is one tablet every 6 hours as 
needed for pain. In cases of more severe pain, two tablets every 6 hours or one tablet 
more frequently than every 6 hours may be required. VICODIN is given orally. 

Drug Interactions: The CNS depressant effects of this drug may be additive with that of 
other CNS depressants. See Warnings. 

Management of Overdose: Signs and Symptoms: Serious overdose with VICODIN 
(hydrocodone bitartrate with acetaminophen) is characterized by respiratory depres- 
sion (a decrease in respiratory rate and or tidal volume. Cheyne-Stokes respiration, 
cyanosis), extreme somnolence progressing to stupor or coma, skeletal muscle flaccid- 
ity, cold and clammy skin, and sometimes bradycardia and hypotension. In severe 
overdosage, apnea, circulatory collapse, cardiac arrest and death may occur. The 
rial of very large amounts of this drug may, in addition, result in acute hepatic 
oxicity. 

Treatment: Primary attention should be given to the reestablishment of adequate 
respiratory exchange through provision of a patient airway and the institution of assisted 
or controlled ventilation. The narcotic antagonists naloxone, nalorphine or levallorphan 
are specific antidotes against respiratory depression which may result from overdosage 
or unusual sensitivity to narcotics. including hydrocodone. Therefore, an appropriate 
dose of one of these antagonists should be administered, preferably by the intravenous 
route, simultaneously with efforts at respiratory resuscitation. Since the duration of action 
of hydrocodone may exceed that of the antagonist. the patient should be kept under 
continued surveillance and repeated doses of the antagonist should be administered as 
needed to maintain adequate respiration. 

An antagonist should not be administered in the absence of clinically significant 
respiratory or cardiovascular depression. 

xygen, intravenous fluids, vasopressor and other supportive measures should be 
employed as indicated. 

Gastric emptying may be useful in removing unabsorbed drug. Acetaminophen in 
massive overdosage may cause hepatotoxicity in some patients. Clinical and laboratory 
evidence of hepatotoxicity may be delayed for up to one week. Close clinical monitor- 

fing and serial hepatic enzyme determinations are therefore recommended. 

reatment of acute acetaminophen overdosage is purely symptomatic. 

ig ed Supplied: Bottles of 100 white, bisected. flat capsule-shaped tablets with a double 

ogo. 
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Selec i In patients with serious bacterial infection, the 
choice of antibiotic therapy is usually made on the 
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activities of tobramycin and gentamicin against mem- 
bers of the Enterobacteriaceae are comparable, with 
each agent possessing slightly greater activity than the 
other against selected strains of any species: 
Nebcin is indicated in the treatment of 
septicemia 
serious lower respiratory infections 
gastrointestinal infections, including 
peritonitis 
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tobramycin/Ne 


serious complicated and recurrent urinary . 
tract infections 
serious skin, bone, and soft-tissue infections, 
including burns 
caused by susceptible strains of the following 
microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity: 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 


glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with priorexposureto — * 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).4 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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tobramycin sulfate 


80 mg*in 2-ml ampoules 
*Eguivalent to tobramycin. 


Please see following page for a brief summary of the prescribing information. 
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Nebciit 


tobramycin sulfate 


Summary of Prescribing Information 


e WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptornyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
includ ing Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administered to 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 





Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides — I.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Aaministration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 


whose steady-state serum creatinine values are known) 's to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


ml/dose* 


For Patient 
Weighing 
kg Ib 


1 mg/kgq 8h 
(Total, 3 mg/kg/day) 


5 mil 
4.75 ml 
4.5 ml 





tApplicable to all product forms except Nebcin, Peciatric, Injection (see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
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False Aneurysm of the Left Ventricle 


Report of Four Cases and Review of Surgical Management 


EDWARD A. RITTENHOUSE, M.D., LESTER R. SAUVAGE, M.D., PETER B. MANSFIELD, M.D., JAMES C. SMITH, M.D., 


False aneurysms of the left ventricle were repaired in four pa- 
tients (average age, 61 years). The etiology was myocardial 
infarction in three patients and disruption of an apical left 
ventricular cannulation site in the fourth. The interval from 
initiating event to surgery averaged 11 months. One patient was 
in cardiogenic shock and succumbed in the operating room 
from myocardial failure. The other three patients, in functional 
class III at the time of surgery, survived and are currently 
asymptomatic. The literature records 43 patients who have 
undergone surgical repair of a false aneurysm of the left ventricle. 
The causes were myocardial infarction (12 patients), operative 
injury (13 patients), penetrating trauma (11 patients), and 
blunt trauma (seven patients). Twenty-seven (63%) were under 
the age of 50 years. In those who were limited by symptoms, 
congestive heart failure predominated. Forty seven per cent of 
the patients were operated upon in the first five months follow- 
ing the initiating event; 61% within the first year. Only four 
patients underwent surgery more than 48 months after the 
myocardial insult. Thrombus was present in 28% of the aneu- 
rysms. Morbidity was recorded in nine patients, and six patients 
(14%) died. This study documents the necessity for early surgi- 
cal repair and the relatively low operative mortality obtained 
with this lethal lesion. 


UPTURE OF THE LEFT ventricular myocardium 
R secondary to myocardial infarction or trauma 
usually results in sudden death.*’ In rare instances, 
patients may survive acute rupture if pericardial ad- 
hesions confine bleeding to a limited space. The resulting 
chamber then enlarges gradually as blood flows freely, 
under high pressure, in and out through the small com- 
municating aperture. Unlike true ventricular aneurysms, 
the supporting wall of a false ventricular aneurysm is 
composed only of fibrous tissue and has a great propen- 
sity to rupture. The literature is replete with case re- 
ports of patients who have succumbed in a catastrophic 
manner when a pseudoaneurysm ruptured or irreversi- 
ble heart failure developed.*:7.12.37.49 

The sophisticated modern diagnostic techniques of 
ultrasound,? radioisotope imaging,? pulsatory and 
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auscultatory techniques,? and cardiac catheteriza- 
tion®:!6-18-43-45 allow accurate diagnosis of pseudoaneu- 
rysm of the heart. However, the lethal nature of this 
lesion must be recognized by the clinician to assure 
prompt diagnosis and immediate surgical repair. 

Since pseudoaneurysm of the left ventricle is rare, 
most institutions have had little experience with its 
surgical treatment. In this paper we report four patients 
operated upon in our cardiac surgical unit and review 
the literature on operative management of false left 
ventricular aneurysm. 


Case Reports 


Pertinent clinical details are given in Table 1, and 
cardiac catheterization data are given in Table 2. , 


Case 1. (S. W.) A 59-year-old man had no history of heart disease 
until October 1976 when he was admitted to his local hospital with 
increasing angina pectoris and electrocardiographic evidence of an 
inferior lateral myocardial infarction. Congestive heart failure, 
ventricular arrhythmias, and hypotension complicated his hospital 
course. Two months after the infarction he was functional class IH 
(NYHA) and the electrocardiogram showed inferior lateral infarction 
with ST segment elevation in the precordial leads. Chest x-ray demon- 
strated cardiac enlargement and a left pleural effusion. Cardiac 
catheterization showed a large pseudoaneurysm of the posterior 
lateral left ventricle with 7076 narrowing in the anterior descending 
and occlusion of the proximal circumflex coronary arteries. 

Operation was carried out on December 14, 1976. Cardiopulmonary 
bypass was established and the large lateral and posterior ventricular 
false aneurysm excised. The aperture communicating with the left 
ventricle was 5 x 1 cm. The defect was closed with interrupted 
sutures over Teflon pledgets. A bypass graft was placed to the anterior 
descending coronary artery. 

Postoperatively, the patient exhibited some ventricular irritability 
which responded to medication. Follow-up at 16 months postopera- 
tively revealed the patient to be a functional Class I (NYHA). 
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TABLE 1. Clinical Characteristics of Four Patients with False Aneurysm of Left Ventricle 





Case no. 1 (SW) 2 (KM) 3 (LL) 4 (WW) 

Age (years) 59 71 54 59 

Sex M M F M 

Etiology Myocardial infarction Myocardial infarction Myocardial infarction Apical vent site 
Interval: event- surgery 2 mos 36 mos 3 mos 6 mos 

Symptoms , Heart failure, angina Heart failure Cardiogenic shock Heart failure 
Preop functional class II Ill IV IH 

Site of aneurysm Inferior lateral Posterior LV-RV High lateral Apex 

Thrombus 0 0 + E 

Repair Direct suture Patch Suture Suture 

Coronary bypass LAD graft Circumflex graft Right graft (3 previous grafts) 
Morbidity Ventricular irritability 0 Operative death Operative hemorrhage, fever 
Mortality No No Yes No 

Postop functional class I I — I 





Case 2. (K.M.) A 71-year-old man had an unheralded diaphragmatic 
myocardial infarction in 1974. His initial course was uncomplicated. 
However, routine examination by his physician revealed a Grade 4/6 
systolic murmur. The electrecardiogram showed left ventricular 
hypertrophy and an old diaphragmatic myocardial infarction. Chest 
x-ray demonstrated cardiomegaly. The clinical diagnosis was a ven- 
tricular septal defect. Cardiac catheterization performed on May 1, 
1977, revealed right coronary artery occlusion, circumflex occlusion, 
and a posterior communication between the left and right ventricles 
through a false aneurysm of the left ventricle with a 2.5/1 left-to- 
right shunt. 

Operation was undertaken on July 13, 1977. The false aneurysm 
of the left ventricle was resected and perforations of the left ventricle 
and posterior aspect of the right ventricle were closed with a Dacron® 
patch.* A saphenous vein bypass graft was placed to the obtuse 
marginal branch of the circumflex coronary artery. The patient's 
postoperative course was complicated only by occasional bradycardia. 
Subsequently, he has been followed for 12 months and is a functional 
class I (NYHA). 

Case 3. (L.L.) This patient was a 54-year-old woman with a history 
of myocardial infarction in January 1974. Shortly thereafter, she was 
noted to have a ventricular aneurysm on the lateral aspect of her 


* USCI-Sauvage Filamentous Vascular Prosthesis (USCI, Inc., 
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left ventricle. The patient remained in mild congestive heart failure, 
and in August 1974 sustained a second myocardial infarction. Con- 
gestive heart failure worsened over the next month, until mid- 
September when she was found to be in marked distress, being 
diaphoretic and cool with peripheral cyanosis. Electrocardiogram 
showed low voltage with anterior lateral myocardial infarction. 

Cardiac surgery was performed with the patient in a state of cardio- 
genic shock and auria. When the chest was opened, a large aneurysm 
of the lateral aspect of the left ventricle was noted. Fresh thrombus 
and necrotic myocardium around the aneurysm suggest recent infarc- 
tion and myocardial rupture. The communication with the left ventri- 
cle was approximately 1 x 4cm. The false aneurysm communication 
was closed, a bypass graft placed to the right coronary artery, and 
an intra-aortic balloon pump inserted. The patient could not be suc- 
cessfully weaned from cardiopulmonary bypass and died in the 
operating room. 

Case 4. (W.W.) A 59-year-old man developed angina pectoris in 
March 1976. A positive treadmill test and failure of medical therapy 
led to a triple coronary bypass graft in June 1976, at another institu- 
tion. The left ventricle was vented through the apex. A permanent 
epicardial pacemaker wire was placed at the time of surgery. The 
electrode subsequently became infected and was removed. Three 
months postoperatively the patient developed transient aphasia and 
ataxia. A diagnosis of cerebral embolism was made. In November 
1976 the patient developed fatigability and dyspnea on minimal exer- 


TABLE 2. Cardiac Catheterization Data on Four Patients Undergoing Resection False Aneurysm Left Ventricle 


Case no. 1 (SW) 2 (KM) 3 (LL) 4 (WW) 
Left ventricular 
pressure (mm Hg) 
systolic 100 156 85 95 
end-diastolic 20 20 29 30 
Left ventricular 
volumes (ml) 
diastolic 194 Te — 179 
systolic 108 48 — 75 
stroke volume 86 24 — 104 
ejection fraction 44% 33% — 58% 
QP/QS = 2.5/1 


Large postero-lateral 
pseudoaneurysm 


Ventriculography 


Posterior LV pseudo- 
aneurysm ruptured 


into RV 


Stenosis, 70% LAD, 
occlusion OMB- 
CIRC 


Coronary arteriography 


RCA occluded, 70% 
stenosis OMB-CIRC 


Lateral LV aneurysm, 
moderate mitral re- 
gurgitation 


90% stenosis RCA, oc- 
cluded LAD, oc- 
cluded CIRC 


Anterior apical akine- 
sis, apical pseudo- 
aneurysm 


IMA graft to LAD oc- 
cluded, patent SVG 
to right & CIRC 
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Fic. 1. Posteroanterior and 
lateral chest roentgenogram 
on patient 4 (W.W.). This 
film demonstrates the large 
aneurysm of the left ven- 
tricle. 


tion. The patient had a prominent gallop but no murmurs were ap- 
preciated. Electrocardiogram showed a right bundle branch block. 
Chest x-ray demonstrated an enlarged cardiac silhouette consistent 
with a left ventricular aneurysm (Fig. 1). 

Cardiac catheterization in December 1976 demonstrated a large 
pseudoaneurysm in continuity with the apex of the left ventricle 
(Fig. 2). Operation was performed on January 3, 1977, revealing a 
large false aneurysm of the left ventricle with communication at the 
apex. Thrombus was present in the aneurysmal sac (Fig. 3). The 
1 x 2 cm aperture was closed with direct suture and the aneurysmal 
sac resected. Postoperatively the patient had excessive mediastinal 
hemorrhage followed several weeks later by transient fever and 
leukocytosis. He is currently in functional class I (NYHA) 18 months 
after surgery. 


Literature Review 


The literature records 43 patients who have under- 
gone surgical repair of a false aneurysm of the left 
ventricle.!:2:6:8711.14,.16—718,20—23,26,30—36,39—44,46 —48,50 This re- 
view includes patients with false aneurysms of the left 
ventricular myocardium only, not those involving the 
fibrous body of the heart or the annulus of the heart 
valves. There were 26 males and 17 females. The age 
distribution and etiology of false aneurysms are illus- 
trated in Figure 4. The false aneurysm was the result of 
myocardial infarction in 12 patients, operative injury in 
13, penetrating trauma in 11, and blunt trauma in seven 
patients. 

Twenty-seven patients (63%) were under the age of 
50 years. The etiology in most of the patients in this 
subgroup was penetrating trauma. Only one patient in 
this younger group developed a fase aneurysm of the 
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left ventricle secondary to myocardial infarction. By 
contrast, the majority of the patients over the age of 
50 years (11 of 16 patients) developed their left ventricu- 
lar aneurysms as a result of myocardial infarction. 
Many of the patients were asymptomatic but of those 
who experienced symptoms, 19 had orthopnea or 
paroxysmal nocturnal dyspnea indicative of congestive 
heart failure. Eleven patients had chest pain. Two had 
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Fic. 2. Left ventriculogram on patient 4 (W.W.). This is a right 
anterior oblique projection demonstrating contrast in the left ventricle 
with filling of a very large pseudoaneurysm arising from the apex of 
the ventricle. "dh 





Fic. 3. Operative view of the opened false aneurysm sac on patient 4 
(W.W.). Fresh thrombus is immediately apparent within the sac. 
The 1 x 2 cm aperture communicated with the left ventricular 
chamber through the apex. 


cerebral vascular symptoms (one CVA, one dizziness). 
One patient had hemoptysis, and in one individual 
peripheral vascular insufficiency secondary to an em- 
bolism was the presenting feature. 

The time interval from etiologic event to surgery is 
illustrated in Figure 5. Twenty patients (4776) were 
operated upon in the first five months following devel- 
opment of the aneurysm. A total of 26 patients (61%) 
were operated upon within the first year. All the patients 
with the exception of four were operated upon within 
48 months of the myocardial insult which had resulted 
in aneurysm formation. In two patients the time interval 
was not specified. 

Figure 6 illustrates the site of false aneurysm and the 
etiologic event in each case where data were available. 
Six of the 13 aneurysms secondary to myocardial infarc- 
tion were located in the posterior area of the heart and 
four were in the anterior lateral region. The majority of 
aneurysms secondary to operative injury were found 
either in the posterior wall of the left ventricle, where 
they usually had occurred secondary to mitral valve 
surgery, or at the apex of the left ventricle at the site of 
operative cannulation. Aneurysm formation secondary 
to penetrating injury was usually anterior. Blunt trauma 
resulted in aneurysms that were anterior (three patients), 
anterolateral (two patients), or at the apex of the left 
ventricle (two patients). 

In almost every instance, the operative approach 
consisted of direct suture closure with the patient on 
cardiopulmonary bypass. The presence of thrombus 
was specifically mentioned in 12 of 43 patients (28%) 
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undergoing surgery. Additional surgery was performed 
in three patients and consisted of coronary bypass graft 
(one patient), closure of ventricular septal defect (one 
patient) and resection of an additional true aneurysm 
(one patient). 

Morbidity was recorded in nine patients. These in- 
cluded cerebral vascular accident, respiratory insuf- 
ficiency, recurrent false aneurysm, hemorrhage, cardiac 
arrhythmia, sternal separation, wound infection and 
empyema. Six patients died, an overall mortality of 
14%. Cause of death was myocardial infarction in two 
patients, cerebral vascular accident in one, cardiac ar- 
rhythmia in one, hemorrhage in one, and was not speci- 
fied in one patient. 


Discussion 


Pseudoaneurysm of the left ventricle due to myo- 
cardial infarction was probably first described by Legg 
in 1844.” Potaine in 1892 first reported a traumatic 
false aneurysm.?' Since then there have been additional 
reports largely describing the pathological and clinical 
features .?7:12.47.49 

Reports of surgical repair are very common. Opera- 
tive treatment of false aneurysms secondarv to ventricu- 
lar perforation during closed mitral commissurotomy 
was first reported in 1955 by Smith et al. Lyons and 
Perkins?? in 1958 were among the first to excise a left 
ventricular false aneurysm secondary to stab wound. 

Gueron et al." in 1975 were able to collect only 23 
patients from the literature on pseudoaneurysm after 
myocardial infarction. Only five of those had undergone 
surgery. The rarity of postmyocardial infarction false 
aneurysm is related to the infrequency of left ventricular 
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Fic. 4. Age distribution and etiology of patients undergoing surgery 
for false aneurysm of the left ventricle. 
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Months Interval: Event to Surgery 


Fic. 5. Illustration of the time interval between the myocardial insult 
and surgery in patients undergoing operative repair of false aneurysm 
of the left ventricle. 


rupture and also to its lethal nature. Rupture of the 
cardiac wall is found at autopsy in approximately 5-8% 
of patients dying following myocardial infarction, ?:25:29 
and survival for more than 12 hours after cardiac rupture 
is unusual.?*^? [n rare instances, patients have survived 
longer and have developed pseudoaneurysms.” 1938-39 
The prognosis for these patients is still very poor if the 
false aneurysm is untreated. The literature contains 
many case reports of catastrophic death from pseudo- 
aneurysm of the left ventricle.?:*5:7.12.19.39 

In sharp contrast to true aneurysm, false aneurysm 
may rupture after the fibrous stage has been reached 
even when the aneurysm is small.*!? Vlodaver*? empha- 
sized the propensity of small false aneurysms to rupture 
in asymptomatic patients. Most of these pathologic 
reports describe death from false aneurysm as occurring 
less than a year after the causative event. Our study of 
the literature supports the concept that few patients live 
beyond the first year. Over half of the patients treated 
surgically in this literature review underwent operation 
before 12 months. Three of our four patients were oper- 
ated upon within six months of the causative event. 
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There were only four patients in the literature who had 
surgical treatment of postmyocardial infarction false 
aneurysm more than a year after infarction, and a single 
patient was operated on after 48 months.?? This suggests 
that few patients survive for prolonged periods. 

Postmortem pathology reports on postinfarction rup- 
ture of the left ventricle indicate that the highest inci- 
dence is in the anterior wall.^?5?957 Landon and 
Landon” reported that 49% of the patients had ruptured 
through the anterior wall close to the septum or apex. 
Van Tassel and Edwards* found equal distribution be- 
tween the anterior and posterior wall. Interestingly, in 
our literature review of patients operated upon for post- 
myocardial infarction aneurysm, the most common site 
of false aneurysm formation was posterior or lateral. 
Only three were anterior near the septum or apex. 
Furthermore, none of the four patients in our own 
series had an anterior false aneurysm. This may indicate 
that anterior rupture has greater propensity to hemo- 
pericardium and sudden death whereas posterior rup- 
ture may be more likely to result in false aneurysm 
formation. Perhaps the pericardial adhesions necessary 
for development of a false aneurysm develop to a greater 
degree posteriorly since the patients are usually recum- 
bent and blood tends to pool in the dependent posterior 
pericardium. 

Thrombus is frequently found in the false aneurysm. 
Lautsch and Lands? reported thrombus formation in 
65% of cases of cardiac rupture complicating myo- 
cardial infarction. At least 12 of 43 (28%) surgical cases 
collected in this review had thrombus. Two of our four 
patients had thrombus in the aneurysm, and one of 
these patients had a previous cerebral vascular accident 
presumably secondary to embolism. The thrombus 
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Fic. 6. Site of left ventricular false aneurysm secondary to myocardial 
infarction or traumatic injury of the myocardium in 42 patients under- 
going surgical repair. 
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within a false aneurysm sac remains nonadherent and 
less well organized than in true aneurysms because 
of the avascular wall of false aneurysms.* The true 
incidence of embolism is unknown. However, it may be 
less than with true aneurysms since the aperture com- 
municating with the left ventricle is usually much 
smaller.*® 

The clinical diagnosis of left ventricular false aneu- 
rysm is often difficult. A history suggestive of myo- 
cardial infarction, previous thoracic trauma, or cardiac 
operation should alert the examiner. Many patients 
have an audible nonspecific systolic murmur. McNeil 
et al.?' reported a patient with a false left ventricular 
aneurysm and a murmur which mimicked mitral regur- 
gitation. Cone and Hawley’ described a to-and-fro mur- 
mur at the apex which was similar to a murmur noted 
by Scanlon et al.*! Presumably the murmur is caused 
by blood rushing in and out through the small opening 
into the aneurysm. A murmur of this type may be an 
aid to early diagnosis. 

The electrocardiogram is of little help in diagnosing 
false ventricular aneurysm. Persistent ST segment ele- 
vation may suggest a ventricular aneurysm, but it is 
present in only approximately one-half of the patients.*' 
Similarly, the chest roentgenogram may be of little aid 
in distinguishing a true from a false aneurysm and 
may even be normal. 

Historically, the operative approach to false aneurysm 
of the left ventricle is very interesting. Courageous 
surgeons first attempted repair before cardiopulmonary 
bypass was available.*® Through a purse string suture in 
the false aneurysm, the communicating aperture was 
closed blindly by sutures. Currently, standard cardio- 
pulmonary bypass technique is utilized. As with true 
aneurysms, it is important to avoid manipulation of 
the pseudoaneurysm until ventricular ejection ceases 
because thrombus may be dislodged. Total excision of 
the aneurysmal sac is not necessary since the crucial 
step is closure of the communicating aperture.'* In 
case 4 of our series, excessive resection of the aneurysm 
sac resulted in postoperative hemorrhage from the 
pulmonary surface and adjacent mediastinal tissue. The 
communicating aperture can usually be closed by direct 
sutures. 

The results of operative repair of false ventricular 
aneurysms have improved greatly. Even considering 
the very early cases to undergo surgery in the mid 
1950’s, the overall operative mortality for patients in 
the literature review was only 14%. Moreover, all three 
of our patients to undergo elective surgery survived 
and are now functional class I (NYHA). 

The indications for surgical repair have been stated 
by Van Tassel and Edwards*’ to be broader than 
those for a true aneurysm. In addition to being associ- 
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ated with left ventricular failure, systemic embolism, 
and recurrent ventricular tachyarrhythmias, false aneu- 
rysms have a propensity to rupture. Approximately 
45% of false aneurysms due to coronary artery disease 
will rupture.** Even small undiagnosed aneurysms can 
rupture and cause sudden death.*? Since few patients 
have come to surgery for aneurysm repair more than 
12 months after their initiating event, we recommend 
that once a diagnosis of a false aneurysm is made, 
operative management is mandatory unless serious ex- 
tenuating circumstances exist. 
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Influence of Sympathetic Nervous System 


on Surfactant Production 


An Ultrastructural Study 


DONNA L. DECAMARA, M.D., GERALD S. MOSS, M.D.* TAPAS K. DAS GUPTA, M.D., PH.D. 


The influence of the sympathetic nervous sytem on pulmonary 
surfactant was investigated in an ultrastructural study of 
normal and chemically sympathectomized rat lungs. Chemical 
sympathectomy was accomplished by administration of 6- 
hydroxydopamine (6-OHDA). The 6-OHDA did not have any 
systemic influence on the experimental animals. These animals 
grew normally and were killed at intervals of three, four, six, 
and seven weeks. The mean weight of the controls at three 
weeks was 41.75 + 3.12; at four weeks, 77.00 + 2.68; at six 
weeks, 169.25 + 11.29; and at seven weeks, 182.25 + 4.94. 
The mean weight of the 6- OHDA treated group at three weeks 
was 48.50 + 1.04; at four weeks, 76.25 + 1.93; at six weeks, 
171.75 + 3.40; and at seven weeks, 180.25 + 2.36. The body/ 
lung weight ratio was about the same in both groups. In the 
control animals, the alveolar capillary membranes were intact, 
the alveoli were well expanded, and epithelial cells appeared 
normal. The cytoplasm of the granular II pneumocytes con- 
tained their characteristic osmiophilic lamellated bodies as 
well as multiple transition forms between the multivesicular and 
lamellated bodies. It is these lamellated bodies that are the sus- 
pected site of surfactant production in the lung and they appear 
to migrate towards the alveolar lumen. In addition to the lamel- 
lated bodies, multiple lattice-like tubular myelin figures were 
abundant in the alveoli of the normal rat lung. Following 
sympathectomy, structural alterations occurred within the 
cytoplasm of the granular II pneumocytes, involving .mainly 
the lamellated bodies. There was a decrease of osmiophilic 
content as well as loss of organization of the bodies. This 
change was quantitated by scoring the degree of osmiophilia in 
the control and sympathectomized animals. The mean score in 
the control animals was 4.43 — 0.03 S.E., whereas in the sym- 
pathectomized group it was 3.77 + 0.16 S.E. It was concluded 
that the lamellated bodies, the site of phospholipid synthesis in 
the granular II pneumocyte, arise from the multivesicular 
bodies and are extruded into the alveolus. They then participate 
in the formation of the alveolar acellular lining layer. Sym- 
pathectomy alters the structure of the lamellated bodies, 
thereby influencing the development of the surfactant system. 
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URFACTANT MAY BE DEFINED as the surface-active 
material that forms the acellular lining of the al- 
veolus.?? The dynamic properties of surfactant that 
contribute to the normal mechanics of the lung are 
known as the surfactant system. Since its discovery 40 
years ago, this surfactant system has been the object of 
intensive investigation. Today it is generally agreed 
that an impairment of the surfactant system is involved 
in several types of pulmonary disorders, for example, 
the infant respiratory distress syndrome,? the adult 
respiratory distress syndrome associated with cardio- 
pulmonary bypass,!! lung transplantation, trauma, pan- 
creatitis, or long-term mechanical ventilation. Of 
these, only the infant respiratory distress syndrome has 
been clearly connected with a surfactant deficiency.? 
In the other disorders, a disturbance in the surfactant 
system of the lung is recognized, but the exact na- 
ture and the factors mediating this disturbance are un- 
known. 

The most important constituent of this surfactant 
system is the phospholipid, dipalmityl lecithin.?? Phos- 
pholipid in the lung is synthesized with the granular 
II pneumocyte, one of the pulmonary epithelial cells.? 
It has been suggested that synthesis of phospholipid 
within the granular II pneumocyte and its distribution 
in the pulmonary parenchyma may be mediated via a 
"direct" neural control through either vagal or sym- 
pathetic innervation of the granular II pneumo- 
cyte.*!925 We recently showed that morphologically 
there is a change in localization and distribution of 
phospholipids within the primate lung parenchyma sub- 
jected to controlled hemorrhagic hypotension.!? Al- 
though it is possible to document qualitative changes in 
the phospholipid distribution in pathologic condi- 
tions, the site of phospholipid synthesis within the 
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epithelial cells and the factors controlling the synthesis 
and distribution under physiologic conditions require 
further elucidation. However, prior to attempting in- 
-vestigation of the mechanisms and control of sur- 
factant production, it is appropriate to accurately de- 
scribe the morphologic characteristics of granular II 
pneumocytes under physiologic conditions and after 
interference of the so-called neural controlling in- 
fluences. It is expected that this type of systematic in- 
vestigation will provide insight as to the steps in the 
synthesis of phospholipid in the mammalian lung. In 
order to clarify the various aspects of this problem, we 
have elected to investigate the role of the sympathet- 
ics and the parasympathetics separately in a series of 
studies, beginning with the sympathetics. 

Therefore, the objective of this investigation is two- 
fold: 1) to study the ultrastructural morphology of the 
normal mammalian granular II pneumocyte, and 2) to 

„study the influences, if any, of the sympathetic nervous 
system on the morphologic characteristics of these 
cells. 


Materials and Methods 


Fifty neonatal Sprague-Dawley rats of both sexes 
were divided equally into control and experimental 
groups. After weaning, the rats were fed rat chow with 
water ad libitum and kept in separate cages under 
standard ambient lighting. Sympathectomy was ac- 
complished by intraperitoneal injection of 6-hydroxy- 
dopamine. Beginning six hours after birth, the experi- 
mental group received 50ug/g of body weight of 6- 
hydroxydopamine. This agent selectively destroys 
adrenergic nerve endings and produces chemical sym- 
pathectomy .*:6:5.12.22 

Both the control and experimental animals were ob- 
served for any changes in behavior patterns or develop- 
ment. All rats were weighed at weekly intervals. At the 
time of sacrifice the animal weights and their cor- 
responding lung weights were also obtained and the 
composite data are shown in Table 1. 

Four rats from both the control and sympathecto- 
mized groups were killed by cervical dislocation at 
weekly intervals from the age of three to eight weeks. 
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Lung tissue from both groups was treated by prompt 
immersion-fixation with four per cent phosphate buf- 
fered glutaraldehyde. The specimens were then re- 
moved and processed by additional fixation in buffered 
glutaraldehyde for electron microscopy. For electron 
microscopy, the minced lung tissue was immersed- 
fixed for two hours at 4° in phosphate buffered glu- 
taraldehyde, and subsequently in 2% osmium tetroxide 
in Veronal (barbital) buffer for two hours at 4?. Fixed 
tissues were dehydrated in acetone and embedded in 
Araldite. One micron sections were cut and stained 
with toluidine blue for orientation purposes. Based on 
this orientation, ultrathin sections were cut, mounted 
on uncoated copper grids, stained on the grids with an 
alcoholic solution of uranyl acetate, then viewed in an 
RCA EMU-4 microscope. For light microscopy, ad- 
ditional lung tissue was fixed in calcium carbonate buf- 
fered neutral formalin (pH 7.4), tissues were embedded 
in paraffin, and 5 micron sections were cut and 
stained with hematoxylin and eosin, periodic acid- 
Schiff, and toluidine blue. 

For quantitative assessment of changes within the 
granular II cytoplasm following sympathectomy, the 
cytoplasmic lamellated bodies from both control and 
experimental groups were evaluated and the following 
scoring system was developed. A lamellated body with 
a score of five had thick concentric rings of dense 
osmiophilic material, a score of four represented thin- 
ning of the lamellae, a score of three meant a loss of the 
concentric pattern, and a score of two meant that only 
peripheral coarse osmiophilia remained. A score of one 
indicated a lamellated body that was almost empty (Fig. 
1). Fifty cells with 400 lamellated bodies from each 
group were scored. The results of this scoring were 
analyzed. 


Results 
Control Group 


The mean weight of the control rats was 41.75 
+ 3.12g at three weeks, 77.00 + 2.68g at four weeks, 
169.25 + 11.29g at six weeks, and 182.25 + 4.94g at 
seven weeks. The corresponding mean lung weights 


TABLE |. Body Weight, Lung Weight, and Ratio of Lung Weight/Body Weight in Control and Experimental Groups 


————————————————ÀáÉ UUU 
Lung Weight (g) 
Mean + 1 S.E.M. 


Body Weight (g) 
Mean + 1 S.E.M. 


Lung Weight/Body Weight 
Mean + 1 S.E.M. 


Age 

(wk) Control 6-OHDA Control 6-OHDA Control 6-OHDA 
3 41.75 9 3.12 48.50 + 1.04 0.55 + .015 0.56 + .011 .013 + .0010 .012 + .0004 
4 77.00 + 2.68 76.25 + 1.93 0.56 + .016 0.57 + .008 .007 + .0003 .008 + .0001 
6 169.25 + 11.29 171.75 + 3.40 1.11 + .089 1.16 + .069 .006 + .0004 .007 + .0005 
7 182.25 + 4.94 180.25 + 2.36 1.26 + .069 1.14 + .066 .007 + .0005 .006 + .0003 
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in grams were 0.55 + 0.15, 0.56 + .016, 1.11 + .089, 
1.26 + .069 at three, four, six, and seven weeks, re- 
spectively (Table 1). 

The morphologic findings in the glutaraldehyde- 
fixed normal rat lungs were similar to the findings previ- 
ously reported in rats, as well as in other species.???* 
However, for the sake of clarity of presentation, the 
findings are briefly described. 

A cross-section through an alveolar capillary region 
from the lung of a control rat showed clear separation of 
the main components of the barrier (Fig. 2). The 
endothelium formed an uninterrupted lining char- 
acterized by the presence of numerous, densely ar- 
ranged pinocytotic vesicles distributed throughout the 
cytoplasmic processes of these cells. The alveolar wall 
was lined by epithelial cells, which structurally were 
quite similar to the endothelial cells and possessed 
similar thin cytoplasmic extensions. However, two 
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Fic. 1. Composite showing the lamellated 
bodies scored from five to one. Based on this 
scoring svstem the quantitative cytoplasmic 
changes in this investigation have been as- 
sessed. 


2 PERIPHERAL COARSE OSMIOPHILIA 


distinct epithelial cell types could be recognized. The 
larger of the two types, easily recognizable because 
of their distinct cytoplasmic characteristics, were 
designated as granular II pneumocytes. The smaller, or 
type I, cells had a totally unremarkable cytoplasm and 
no apparent physiologic function. The larger, or 
granular II pneumocytes with the prominent lamellated 
bodies, are the cells in which phospholipid is synthe- 
sized and they require detailed morphologic scrutiny. 

In the normal lung the interstitium was narrow, and 
several distinct zones could be differentiated. Most of 
the area usually consisted of the fusion of the base- 
ment membrane of the endothelial and epithelial layers. 
The minimal interstitial space measured about 800 
Angstrom units and was most prominent where the 
capillaries came in closest contact with the alveolar 
area, and where both alveolar capillary linings were 
thinnest. In other regions, the basement membrane of 
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Fic. 2. Low-power view of the alveolar 
capillary region of the rat lung. The al- 
veolus with a lattice tubular myelin figure 
is on the top. A capillary with uninter- 
rupted endothelium and a number of pino- 
cytotic vesicles can be seen in left of micro- 
graph. A granular II pneumocyte with 
dense lamellated bodies in the cytoplasm is 
prominent. Part of a granular I pneumocyte 
“van be seen in the upper right corner. The 
interstitial space (IS) with collagen (Co) is 
shown in the lower right of the micro- 
graph. The appearance of interstitial space 
and the amount of collagen varies ac- 
cording to the site from where the micro- 
graph is obtained; for details see text. 
x 20,000. 


the endothelium and the epithelium were separated by 
extensions of fibroblasts, which made the width of 
separation variable. In some other areas, the gap was 
filled primarily with collagen fibers and with fibroblastic 
extensions as well. These wide areas usually contained 
larger and coarser collagen fibers. 

At higher magnification the granular II pneumocytes 
could be seen in more detail (Fig. 3). The apical surface 
of the cell had numerous microvilli and the cell could 
appear to be flattened or cuboidal, projecting into the 
alveolar lumen. The cytoplasm of the cell had well- 
developed endoplasmic reticula and an abundance of 
mitochondria and multivesicular bodies which ap- 
peared to be small clusters of tubules. However, the 
most prominent cytoplasmic organelle was the lamel- 
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lated body containing concentric layers of dense 
osmiophilic material. 

The lamellated bodies were of particular interest, 
since they are known to contain phospholipid and could 
be the site of surfactant synthesis. In the normal rat 
lung there were several lamellated bodies in each 
granular II pneumocyte. The lamellated bodies had 
thick concentric lamellae of dense osmiophilic ma- 
terial. In some granular II pneumoc ytes, the lamellated 
bodies appeared to be composed of elements from both 
the multivesicular bodies and the normal lamellated 
bodies. These structures are known as "transition 
forms" and may represent the development of lamel- 
lated body from multivesicular body (Fig. 4). Com- 
pletely formed lamellated bodies could be observed 
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Fic. 3. Higher power view | 
of a granular II pneumo- 
cyte in a normal rat. Within 
the cytoplasm are the lamel- 
lated bodies (LB), mito- 
chondria (M) and multi- 
vesicular bodies (MVB). 
x27,200. 


Fic. 4. This shows the 
three probable stages in de- 
velopment of lamellated 
bodies in the granular Il 
pneumocyte of normal rat 
lung. In the upper left, the 
cytoplasm shows a multi- 
vesicular body (MVB). 
Two transitional forms are 
noted at the upper right of 
the figure and at the bottom 
of the composite is an al- 
most completely formed 
lamellated body (LB). 
x 24,180. 
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scattered throughout the cytoplasm. These lamellated 
bodies appeared to migrate from their original peri- 
nuclear location to the apical cytoplasm and were ex- 
truded into the alveolar space by reverse pinocytosis. 

[n Figure 5 a composite of the probable active process 
of extrusion is shown. In addition to the free-floating 
lamellated bodies within the alveolar space, multiple 
lattice-like myelin figures were frequently seen 
(Fig. 6). 


Sympathectomized Group 


There was no difference between the control and 
sympathectomized animals in their behavior, eating 


Fic. 5. Composite micrograph showing the pat- 
tern of migration of lamellated bodies (LB) from 
the original perinuclear position (upper right) to 
the edge of the cytoplasm (lower right) and then 
extrusion into the alveolus (AL) (lower left). 
x 30,000. 
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patterns, body weight, and lung weight. In addition, 
there was no gross morphologic difference between the 
control and sympathectomized lungs. These findings 
correspond with those of the other investigators, who 
also noticed no body weight change after intra- 
peritoneal administration of 6-hydroxydopamine (6- 
OHDA).!?7* j 

The mean body weights of the sympathectomized 
rats were 48.50 + 1.04, 76.25 + 1.95, 171.75 + 3.40, 
and 180.25 + 2.36g at three, four, six, and seven weeks, 
respectively. Similarly the corresponding lung weights 
were 0.56 + .011, 0.57 + .008, 1.16 + .069, and 1.14 
+ .066g at three, four, six, and seven weeks, respec- 
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FiG. 6. Structures found within alveoli (AL) of control lung. Upper left is lattice tubular myelin figure (TMF) and right is conventional lamellated 


body (LB). These figures are frequently observed. x24,180. 


tively. A comparison of body weights, lung weights, 
and lung weight/body weight ratio between the control 
and 6-OHDA treated groups is shown in Table 1. No 
differences in body weight or lung weight in the two 
groups were found in this study. 

Peripheral and hilar axonal degeneration showing de- 
granulation of the adrenergic nerve endings validated 
the technique of sympathectomy in the 6-OHDA 
treated lungs. The low-power view of the pulmonary 
alveolar capillary membrane did not show any ap- 
preciable ultrastructural difference from the control 
lungs. At higher power, however, structural alterations 
within the cytoplasm of the granular II pneumocytes 
could be observed. It is noteworthy that some of the 
granular II pneumocytes remained unaltered, ap- 
parently were not affected by chemical sympathec- 
tomy. The majority, however, showed extensive cyto- 
plasmic degradation with dilatation of the endoplasmic 
reticula. The most prominent morphologic changes 
occurred within the lamellated bodies: thinning of the 
lamellae, a loss of concentric pattern within the body, 
and a relative decrease in osmiophilia, with some of the 
bodies appearing empty (Fig. 7). To quantitate the 
changes within the lamellated bodies following sym- 
pathectomy, the scoring system was used (Fig. 1). The 
mean score from the control animals was 4.43 + .03 
S.E., whereas the mean score in the sympathectomized 
group was 3.77 + 0.16 S.E. where p < 0.005 (Table 2). 

A survey of a large number of sections showed that in 
the sympathectomized group there was a preponder- 
ance of bizarre tubular myelin figures within the al- 


veolar space in contrast to the usual lamellated bodies, 
and lattice-like tubular myelin figures (Fig. 8). 


Discussion 


The morphologic findings in the normal rat lung in 
this study confirm previously reported data on rat 
lungs,!?:1*2?4 and compare favorably with other mam- 
malian lungs.?^* Therefore, valid morphologic conclu- 
sions can be drawn from the study of ultrastructural 
changes in the rat lung under experimental conditions. 

The normal granular II pneumocyte has an abun- 
dance of lamellated bodies. From our observations it 
appears that they originate from the multivesicular 
bodies and travel from their original perinuclear posi- 
tion to the periphery of the cells. Then, by an active 
process of reverse pinocytosis, they are extruded into 
the alveolar lumen. We have demonstrated that lamel- 
lated bodies within granular I] pneumocytes follow the 
same active pattern of development and progression 
observed in other active intracytoplasmic membrane- 
bound bodies: e.g., melanosomes to melanin in mam- 
malian melanocytes.?'?? 

It has been suggested that lamellate bodies in the 
granular II pneumocytes are the site of phospholipid 
synthesis in the lung. From the data available at pres- 
ent, there is very little reason to doubt this central 
dogma. Thus, it is logical to postulate that lamellated 
bodies, with the available phospholipid, actively 
migrate to the peripheral part of the granular II pneu- 
mocyte and are then extruded into the alveolar lumen. 
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Fic. 7. Appearance of 
granular II pneumoc yte fol- 
lowing chemical sym- 
pathectomy. Changes are 
observed only in the cyto- 
plasmic lamellated bodies. 
Lamellated bodies (LB) 
demonstrate a decrease in 
osmiophilia and organiza- 
tion of their contents. 
These changes within "A 
lamellated bodies have " 
been quantitated (Fig. 1). Pu he d 
x 27,200. EA 


Once in the alveolar lumen, the complex of phospho- 
lipid dipalmtyl lecithin coats the alveolus and becomes 
an integral part of the surfactant system. Although it is 
not possible to draw physiologic conclusions from 
transmission electron micrographs alone, we think that 
our composite micrographs and the available data 
provide sufficient background to develop the above 
outlined hypothesis. 

Assuming the hypothesis that lamellated bodies are 
produced in the perinuclear zone and then actively 
migrate to the alveolar lumen is true, it seems reason- 
able to argue that certain controlling factors influence 
the production and migration of these bodies. Further- 
more, if lamellated bodies are the principal site of phos- 
pholipid synthesis, then factors which control these 
bodies automatically would influence synthesis and 
distribution of surfactant in mammalian lungs. 

Neural regulatory control of surfactant production 
has been alluded to in the past.?:!?^?5 We initially elected 
to study the role of sympathetics on the granular II 
pneumocytes by determining the effect of sympathec- 
tomy. Since surgical sympathectomy is not feasible for 
pulmonary denervation in the rat, the method of 
chemical sympathectomy was chosen. Sympathec- 
tomy with 6-hydroxydopamine has been shown to com- 
pare favorably with surgical sympathectomy in our 
hands.'* The technique of chemical sympathectomy 
using 6-OHDA has been extensively investigated in 
several species, including the rat and has been vali- 
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dated.9 5:12.17222526 Even though tissue levels of both 
dopamine and norepinephrine have been determined in 
chemically sympathectomized animals, the presence of 
neural degeneration microscopically more accurately 
validates the techniques.*:?:!77525 At the time of death, 
sympathectomized animals did not show any difference 
in body weight (Table 1), size, nutrition, etc. from the 
control rats. Macroscopically, lungs from both groups 
appeared similar. Ultrastructurally, excepting the 
granular II pneumocytes, no significant difference 
could be noted between the control and the sympathec- 
tomized rats. 

The most prominent difference was in the lamellated 
bodies within the cytoplasm of granular Il pneumo- 
cytes. Following sympathectomy, there were no transi- 
tion forms between the multivesicular and lamellated 
bodies; only an occasional lamellated body was found 
within the alveolar lumen. The difference in the struc- 
tural configuration and degree of osmiophilia of these 
two groups of lamellated bodies was found to be signifi- 


TABLE 2. Lamellated Body Data 


No. 

No. No. Lamellated Mean Score 
Animals ^ Cells Bodies + S.E. 
Control 7 : 50 400 4.43 + .03 
6-OHDA $ 50 400 3.77 = .16 


p < 0.005. 
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Fic. 8. Bizarre tubular myelin form found free-floating in alveolus 
(AL) in sympathectomized animals. x 24,180. 


cant (p < 0.005). Our method of scoring is an accepted 
quantitative electron microscopic technique. To ob- 
viate any investigator-oriented scoring bias, the micro- 
graphs were also independently scored by investigators 
not involved in this study. The mean data from all these 
investigators were analyzed. From these data, it is ap- 
parent that sympathectomy induced a marked change 
within the lamellated bodies. Morphologically, these 
changes were characterized by configurational altera- 
tions, as well as diminution of osmiophilic quality. 
This lack of osmiophilia within the lamellated bodies 
suggests interference in phospholipid synthesis. How- 
ever, the type of interference cannot, as yet, be as- 
certained. 

From the evidence presented above, it is reason- 
able to suggest that the sympathetic nervous system 
exerts control on the lamellated bodies of the granular 
II pneumocytes, and as a result, influences the synthe- 
sis and distribution of surfactant. However, this study 
does not elaborate on the mechanisms by which this 
sympathetic influence is exerted. There are several 
possibilities which can be considered. 

The first is direct sympathetic innervation of the 
granular II pneumocyte. We have not yet observed any 
nerve endings in direct contact with granular I pneu- 
mocytes, nor has any such contact been reported. The 
second possibility is that of an indirect effect through 
pulmonary or bronchial vasculature. Since both of 
these have sympathetic innervation, it is possible to in- 
fluence granular pneumocyte function via blood supply 
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or ventilation. A third possibility which must be con- 
sidered is that of a sympathetically-innervated, neuro- 
secretory cell, on which the granular II pneumocyte is 
hormonally dependent. Several such cells have been 
described in a number of species, including man. It is 
difficult to be positive, as yet, of the exact mode by 
which the sympathetics influence surfactant produc- 
tion and distribution. However, there is no doubt that 
the sympathetic nervous system plays an important 
role in the synthesis and distribution of pulmonary 
surfactant. To what extent surfactant-connected patho- 
logic conditions of the mammalian lung are related to 
the presence or absence of sympathomimetic agents 
requires further investigation. 
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Heparin Induced Alterations in Clearance and Distribution 
of Blood-borne Microparticles Following Operative 


Trauma 


THOMAS M. SABA, PH.D., THEODORE G. ANTIKATZIDES, D.V.M., PH.D. 


The influence of systemic heparin administration on the vas- 
cular clearance and tissue distribution of blood-borne micro- 
particles was evaluated in normal rats and rats after operation 
(laparotomy plus intestinal manipulation) utilizing an "'I- 
colloid which is phagocytized by the reticuloendothelial system 
(RES). Intravenous heparin administration (100 USP/100g 
body weight) into normal animals three minutes prior to col- 
loid injection (50 mg/100g) induced a significant increase in 
pulmonary localization of the microparticles as compared to 
nonheparinized control rats, while hepatic and splenic uptake 
were decreased. Surgical trauma decreased hepatic RE uptake 
and increased pulmonary localization of the microparticles 
when injected systemically at 60 minutes postsurgery. Heparin 
administration 60 minutes after surgery and three minutes 
prior to colloid injection, magnified the increased pulmonary 
localization response with an associated further depression of 
the RES. The ability of heparin to alter both RE clearance 
function and lung localization of microparticles was dose de- 
pendent and a function of the interval between heparin ad- 
ministration and systemic particulate infusion. Thus, low dose 
heparin administration was capable of stimulating RE activity 
While heparin in doses of excess of 50 USP units/100g body 
weight decreased RE function. These findings suggest that the 
functional state of the hepatic RE system can be greatly af- 
fected in a dose-dependent manner by systemic heparin ad- 
ministration which may influence distribution of blood-borne 
microparticles. 


XPERIMENTAL AND CLINICAL FINDINGS have ade- 
E quately documented the *'increased potential’ for 
the deposition or embolization of blood-borne par- 
ticulate matter in the lungs following surgical, thermal, 
or mechanical trauma. Thus, lodgement of tumor cells, 
deposition of particulate fat, and aggregation of fibrin 
and/or effect platelets in the pulmonary vascular tree 
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during the postinjury period?! !:!?:1523 has been demon- 
strated. A common characteristic of most of the micro- 
particulate substances which can sequester in the lung 
after trauma, is their somewhat equal potential for 
physiologic clearance from the vascular compartment 
by the reticuloendothelial system (RES) especially the 
hepatic macrophages.!^?* Attempts to delineate the 
mechanism responsible for this pulmonary response 
after trauma have focused attention on the coagula- 
tion system and the deposition of fibrin.!'!* Such ob- 
servations indirectly implicate a possible role for the 
RES, since the hepatic Kupffer cells are intimately in- 
volved in the clearance of fibrin, fibrin degradation 
products, and circulating thromboplastin. 1117-17-18 
Recent studies on the functional state of the RES 
after trauma have demonstrated a transient but pro- 
found RE depression following injury, followed by a 
subsequent RE recovery phase.!9??2?5 Furthermore, 
hepatic RE depression following trauma is related to an 
increased pulmonary localization of blood-borne par- 
ticulate matter.!?* Among the factors regulating 
phagocytosis of circulating particulates by the RES is 
the blood level of specific plasma proteins called op- 
sonic o;SB glycoprotein*? whose identity with cold- 
insoluble globulin (Clg) has been demonstrated.?5 In 
this regard, RE depression during the early posttrauma 
period is related to a systemic hypo-opsonemia, while 
RE recovery is related to a restoration of opsonic ac- 
tivity. A characteristic of serum opsonic activity rela- 
tive to Kupffer cell phagocytosis, as tested by in vitro 
bioassay, is its dependence on heparin,” a poly- 
anionic mucopolysaccharide. However, under in vitro 
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test conditions, in the absence of adequate opsonic 
activity, heparin exerts a depressant effect on hepatic 
RE phagocytosis.’”’ Attempts to investigate the poten- 
tial influence of heparin on RES function in vivo have 
demonstrated that high blood levels of heparin distort 
the clearance curve for colloidal carbon removal, re- 
sulting in a delayed initial clearance phase, followed 
by an abrupt rapid removal phase,? but in the absence 
of tissue distribution studies the relationship of the 
kinetics to specific organ4nvolvement and particle up- 
take remains to be documented. 

Since intravenous colloid injection depletes the cir- 
culating opsonic pool as tested by bioassay and im- 
munoassay ,??* and since heparin in the absence of ade- 
quate opsonic activity may impair Kupffer cell colloid 
phagocytosis, the following study was undertaken to 
evaluate the concept that heparin administration, 
especially at a time of opsonic deficiency following sur- 
gical trauma? would further magnify the hepatic RE 
depression response and altered distribution of blood- 
borne microparticles. 


Materials and Methods 
Animal and Surgical Procedure 


Adult male Holtzman rats (250—350g) maintained on 
Tek-Lab* chow and tap water ad libitum were used in 
all experiments. The standard surgical trauma pro- 
cedure consisted of a sterile celiotomy along the linea 
alba (5cm) coupled with gentle intestinal manipulation 
for 20—30 seconds, under light ether anesthesia, as 
previously described.?? Closure of the incision was ac- 
complished with an interrupted stitch. This stand- 
ardized trauma procedure was selected since we have 
previously demonstrated that with this model there is 
no change in hepatic sinusoidal blood flow in the rat 
on both a ml/min and ml/min/g liver basis at either one, 
three, or 48 hours postsurgery.?? These times cor- 
respond to the phase of RE depression, partial re- 
covery, and rebound RE stimulation, respectively.???9 
In all experiments, heparin (Upjohn, Kalamazoo, MI) 
was diluted to the appropriate concentration with 
sterile saline prior to intravenous injection at a constant 
volume of 0.5ml/100g. Controls were anesthetized and 
received an identical volume of sterile saline. 


Evaluation of RE Function 


Reticuloendothelial phagocytic activity was evalu- 
ated by the colloid clearance technique utilizing the 
gelatinized '*"I-RE test lipid emulsion.7?:9?3 The col- 
loid was prepared as an anhydrous lipid base by high- 
speed blenderization of ''I-triolein (Mallinckrodt 
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Nuclear, St. Louis, MO), glycerol, and soya lecithin in 
a ratio of 10:10:1 by weight, respectively.???* This base 
was diluted with a 0.3% gelatin supplemented sterile 
5% dextrose and water solution adjusted to a pH of 7.4 
to yield a suspension with a 1076 anhydrous base con- 
centration and a specific activity of 0.02 wCi/mg base. 
The test colloid was incubated with oscillation at 37° for 
20 minutes prior to intravenous administration. The 
half-time (t/2) of clearance and the global phagocytic 
index (K) were used as parameters of RE phagocytic ac- 
tivity as previously documented.!5???5 The global 
phagocytic index can be determined from the t/2 by the 
expression: 


where .301 is the log,, of 2 and t/2 is in minutes. The col- 
loid was injected intravenously at a dose of 50mg/100g 
body weight, and 5 serial 100 pl aliquots of whole blood 
were collected from the tail at two minute intervals. 
These were assayed for colloid concentration using a 
deep well Auto-Gamma scintillation counter (Nuclear 
Chicago, Des Plaines, IL). Blood colloid levels ex- 
pressed as the per cent of injected dose circulating per 
milliliter of blood (%ID/ml) were plotted semilogarith- 
mically against time in minutes, and the half-time for 
the colloid clearance was determined. Distribution of 
the test microparticles in the liver, lungs, and spleen 
was evaluated on both a per gram (%ID/g) and total 
organ (%ID/TO) basis, at ten minutes postcolloid injec- 
tion in order to correlate clearance rate with specific tis- 
sue alterations. 


Statistics 
9 


The student's t-test analysis for significance between 
groups was performed with a confidence level of 95% 
in all experiments using a PDP digital computer. 


Results 
Effect of Heparin on Colloid Clearance 


The effect of heparin administration on colloid 
clearance in normal and surgical traumatized animals 
is shown in Figure 1. The half-time (t/2) for the clear- 
ance of the colloidal particles in normal animals was 
5.7 + 0.7 minutes. Heparin administration (100 USP/ 
100g) to normal rats three minutes prior to infusion of 
the RE test colloid resulted in a decrease in the rate of 
particle clearance from blood. In rats, at 60 minutes 
postsurgical trauma, a slight but significant depression 
in the clearance of the colloid was observed, and intra- 
venous heparin administration three minutes prior to 
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FıG. 1. Effect of intravenous heparin on the vascular clearance of 
the '*'I-test microparticles in normal and posttrauma animals. 
Heparin was injected at a dose of 100 USP units per 100g body weight 
three minutes prior to particle infusion (50mg/100g). Each curve 
represents composite disappearance pattern with a total of 30 rats 
evaluated. 6: Normal. ©: Normal plus heparin. A: Trauma. A: 
Trauma plus heparin. 


test colloid infusion to the traumatized animals greatly 
(p « 0.001) magnified the impairment of colloid clear- 
ance by the RES as revealed by an average half-time 
of 16.3 minutes. Previous studies have demonstrated 
that over the ten minute period after intravenous injec- 
tion of the gelatinized '*'I RE test lipid emulsion, there 
is negligible release of free '*'I as a result of particle 
degradation or deiodination after RES uptake.® For 
example, the vascular disappearance curve plotted on 
the basis of total '?!I radioactivity is identical to that 
plotted on the basis of particle bound '*'l radioactivity 
for at least 15 minutes after injection of this radio- 
iodinated emulsion with no significant free "I over 
this early period. Thereafter, free !I can be released 
due to postphagocytic particulate degradation. Thus, 
during this early period, thyroid and urine '*'I counts 
are insignificant and the shape of the clearance curve 
used as an index of RES function is not influenced by 
free '?'I. Indeed, the level of particles removed is re- 
flected in the tissue uptake pattern. 

Figure 2 depicts this effect of systemic heparin ad- 
ministration on RE function in terms of the standard 
global phagocytic index (K) in both the normal and sur- 
gically manipulated animals. Heparin administration to 
either the normal or surgically traumatized animals, 
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three minutes prior to colloid injection caused a de- 
crease in the global phagocytic index. This response 
was maximal in the posttrauma animals in which the RE 
functional level was only 37% of control phagocytic ac- 
tivity. 


Effect of Heparin on Organ Distribution of the Test 
Colloid 


Presented in Figure 3 is the tissue distribution of the 
test colloid after intravenous injection of heparin (1000 
USP units/100g) both in the normal and surgically 
traumatized animals. In the normal, nontraumatized 
controls, 6.6 + 0.4; 2.0 + 0.4; and 5.1 + 1.1% of the 
injected dose was localized in the hepatic, pulmonary 
and splenic tissue, respectively, on a per gram basis. 
Heparin administration into normal animals, three 
minutes prior to colloid infusion resulted in a significant 
(p < 0.01) nine-fold increase in pulmonary localization 
and an associated decrease (p — 0.01) in hepatic and 
splenic uptake. While rats challenged systemically with 
the test colloid 60 minutes after the mild surgery 
manifested a decreased hepatic uptake and increased 
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Fic. 2. Global phagocytic index in normal and posttrauma rats in- 
jected with either saline or heparin 3 min prior to phagocytic evalua- 
tion. Heparin diluted in saline was injected intravenously at a dose of 
100 USP units per 100g body weight. Each bar represents the mean 
+ S.E. in normal O, normal + heparin W, posttrauma Ø, and post- 
trauma + heparin Ei experimental groups. The number of experi- 
ments are in parentheses. The trauma + heparin group was signifi- 
cantly (p < .001) depressed as compared to either the normal or 
trauma group. 
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pulmonary localization of the test colloid, heparin ad- 
ministration three minutes prior to test colloid injection 
greatly intensified (p — 0.001) this response. In both 
-the normal and the posttrauma animals, a good cor- 
relation existed between the decreased combined 
hepatic and splenic RE uptake and the level of pul- 
monary microparticle localization. 


Dose-response and Time-response Pattern 


The dose- and time-response relationships for the 
heparin effect are shown in Figures 4 and 5, respec- 
tively. These demonstrate the ability of heparin to alter 
both RES function as reflected in the blood clearance 
kinetics (Fig. 4) as well as the localization of the test 
microparticles in the lung (Fig. 5 and Fig. 6). Elevated 
doses of heparin above 50 USP units/100g when given 
three minutes prior to colloid injection in normal rats, 
further augmented its depressant effect on particle 
~ clearance as reflected in K values. In contrast, there 
was an increase in the K value reflective of RE stimula- 
tion at low (12.5 and 25 USP/100g) heparin doses (Fig. 
4). Within the high dose range which depressed RES ac- 
tivity, i.e., 100 USP/100g, the heparin effect on the pul- 
monary localization of the blood-borne microparticles 
was highly dependent on the time interval between 
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Fic. 3. Organ localization of '?'I labelled lipid microparticles as in- 
fluenced by heparin injection in normal or posttrauma animals. 
Heparin was injected at a dose of 100 USP units per 100g body weight 
three minutes prior to particle administration. Distribution was deter- 
mined at ten minutes postmicroparticle infusion and expressed as the 
mean percentage of the injected dose (% ID) localized per gram (g) 
tissue +S.E. of the mean. (J: Normal (n = 14). Bi: Normal plus 
heparin (n = 4). Ø: trauma (n = 8) Gi: trauma plus heparin (n = 4). 
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Fic. 4. Global phagocytic index following intravenous heparin as a 
function of heparin dosage. Heparin was injected intravenously over 
a range of doses (12.5—500 USP units/100g) three minutes prior to 
gelatinized '"R.E. test lipid emulsion" injection (50mg/ 100g) and 
phagocytic determination. Controls were injected with saline. Data 
represents the mean K value +S.E. of the mean. Control group 
represents 14 animals and each heparin dose represents three to four 
rats. ZA: control. 6: heparin. 


heparin administration and microparticle infusion 
(Figs. 5 and 6). Thus, the intense pulmonary localiza- 
tion of the labelled test colloid as revealed by uptake on 
both a per gram (Fig. 5) and total organ basis (Fig. 6) 
was maximal when the colloid was given three minutes 
after heparin pretreatment, decreased significantly by 
30 minutes and not apparent when the rats were chale 
lenged with the test particles at 60 minutes postheparin 
administration. This time response pattern was similar 
in both normal and posttrauma animals. Indeed, at the 
later postheparin intervals, i.e., 120—240 minutes, the 
lung localization was actually less in the heparin treated 
group. 


Discussion 


The vascular clearance of denatured proteins, fibrin 
microaggregates, effete tissue, endotoxin, and plate- 
lets by the reticuloendothelial system (RES) is well 
documented. In this regard, an essential role in sys- 
temic host defense is played by sessile RE cells of the 
liver and spleen.?*?? Their phagocytic capacity coupled 
with their intracellular proteolytic and detoxification 
potential is considered to be a major homeostatic 
mechanism for the prevention of systemic endo- 
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Fic. 5. Pulmonary localization of the gelatinized ''I RE test emul- 
sion in normal and posttrauma rats as influenced by time interval be- 
tween subsequent heparin administration and particle infusion. 
Heparin was injected at a dose of 100 USP units/100g body weight. 
and lung localization was expressed as percentage of the injected test 
colloid dose (% ID) localized per gram (g) of lung. Each point repre- 
sents mean + SE of the mean and 8-14 individual in vivo experi- 
ments. 6: Normal. O: Normal plus heparin. A: trauma, ^: trauma plus 
heparin. 

* 


toxemia, bacteremia, and intravascular fibrin deposi- 
tion.!1:13.16.24,25 

Whole-body trauma, thermal injury, and surgical 
trauma has been shown to predispose the host to an 
increased susceptibility to infection as well as increase 
the potential for lung embolization of particulate mat- 
ter. Recent attempts to delineate the mechanisms 
mediating this response after trauma have emphasized 
the role of posttrauma depression of the reticuloendo- 
thelial system.!5?* RE depression after surgical trauma 
is mediated, to a major degree, by a depletion of plasma 
opsonic activity and related to an increased deposition 
of blood-borne particulate matter in the lung.?? Thus, 
increased pulmonary localization of blood-borne par- 
ticulate material is typically observed with failure of the 
hepatic and/or splenic RE clearance system.” 

In the present study, this increased pulmonary 
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localization with liver and spleen depression is de- 
picted, especially in the heparin-treated, normal or 
traumatized animals. While the mechanism for this 
heparin effect can only be speculated, the presence of 
such a response with a clear dose-response dependency 
has important clinical implications. Indeed, the clinical 
findings of Adlercreutz and Pettersson! on the exist- 
ence of impaired intravascular phagocytosis following 
long-term anticoagulant therapy emphasizes the need 
to understand the basis for this response. 

Previous studies??2?2? utilizing heparin doses at a 
level sufficient only for anticoagulation emphasized 
that heparin had no major depressant influence on 
RES function. In contrast, the in vivo studies by 
Jansco,'* Filkins and DiLuzio,® MacIntyre, et al.'® and 
the in vitro studies by Cornell and Saba’ provide 
evidence for Kupffer cell depression with heparin in 
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Fic. 6. Pulmonary localization of the gelatinized '?'I RE test emul- 
sion in normal and posttrauma rats as influenced by time interval be- 
tween subsequent heparin administration and particle infusion. 
Heparin was injected at a dose of 100 USP units/100g body weight, 
and lung localization was expressed as percentage of the injected test 
colloid dose (% ID) localized per total (TO) lung. Each point repre- 
sents mean + SE of the mean and 8-14 individual in vivo experi- 
ments. 6: Normal. O: Normal plus heparin. A: trauma. A: trauma plus 
heparin. 
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doses exceeding anticoagulation levels. A similar in- 
hibition of RES clearance of microaggregated human 
serum albumin has recently been reported? and specu- 
‘lated to be due to a direct influence on the RE cell, 
perhaps via alterations in surface charge on macro- 
phages. In addition, depression in RE catabolic degra- 
dation of the phagocytized denatured albumin was also 
observed after heparin injection.? The present data in- 
dicated that the RE depressant effect of heparin was 
only apparent at large heparin regimens, and was very 
much time dependent or of short duration. These find- 
ings extend the observations of Filkins and DiLuzio? 
with colloidal carbon, and furthermore, offer a mech- 
anism to explain the unusual biphasic clearance curves 
that result from massive heparin pretreatment, im- 
mediately prior to intravenous administration of test 
particles. In this regard, the augmented pulmonary 
localization of the blood-borne microparticles induced 
by heparin pretreatment prior to colloid infusion, sug- 
gests that the "'secondary" accelerated clearance 
phase reported by previous investigators? after heparin 
treatment may have been due to lung trapping of the 
microparticles as opposed to phagocytic uptake in the 
liver and spleen RE cells. Heparin is rapidly cleared 
from the blood as well as inactivated upon systemic 
injection!??? and the RES may serve as a pathway for 
its removal.?? Thus, the decline of the pulmonary re- 
sponse with extension of the interval between heparin 
injection and particle injection may reflect the presence 
of an "effectively" lower systemic concentration of 
heparin. 

The mechanisms by which heparin would inhibit RE 
phagocytosis and thus augment the pulmonary localiza- 
tion remains to be determined. Since heparin affects 
the membrane activity of fibroblasts as reported by 
Panagiotis et al.?' and may be cleared from the blood 
by the RES???? it is conceivable that heparin may have 
a direct cellular effect on RE cells as suggested by 
Bergham et al.? Heparin appears to be able to depress 
RE cell phagocytosis in the absence of adequate op- 
sonic activity when given in large doses. Thus, deple- 
tion of plasma opsonin or the cold-insoluble globulin 
may predispose the RES to the depressant effect of 
heparin. The augmentation of this response following 
trauma at a time of low opsonin levels???* Jends cre- 
dence to this concept. 

It should be emphasized, however, that the dose 
dependent nature of the heparin response may be of 
importance. Thus, heparin administration in low doses 
appears to augment RE phagocytic activity especially 
by the liver. These findings agree well with the recent 
demonstration that the hepatic RE phagocytic depres- 
sion observed after low-grade intravascular coagula- 


HEPARIN AND RETICULOENDOTHELIAL FUNCTION 


431. 


tion and microaggregate formation can be reversed by 
low dose heparin therapy.'? In the present study, no 
attempt was made to quantify the serum heparin con- 
centrations after exogenous administration, but such 
information might be of value to allow for a direct cor- 
relation of heparin levels with the phagocytic. rate. 

Thus, the present findings suggest that large dose 
heparin injection during a state of opsonic protein or 
Clg deficiency, especially during periods of a high 
blood level of particulate matter may lead to an abnor- 
mal state of RE depression and increased pulmonary 
localization of such blood-borne particulates. In con- 
trast, low dose heparin administration may actually 
exert a stimulatory influence on the RES. 

Whether large dose heparin therapy either after 
trauma or in close temporal association with sepsis in- 
duced intravascular microaggregation will undermine 
RES activity and cardiopulmonary function remains to 
be investigated. 
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6 STENOSIS 
Dia. ByAr 


DESCRIPTION 





1) Normal 1st and 2nd heart sounds 
with no significant audiofrequency con- 
tent (amplitude, intensity) during either 
systole or diastole. Note: absence of 
only the 1st heart sound does not sug- 
gest abnormal carotid artery pathology 








2) The first heart sound is obliterated: 
high frequency content is noted at the 
initiation of systole. As the lesion be- 
comes more severe the audiofrequency 
content extends over a longer portion 
of systole. 
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3) The 1st and 2nd heart sounds are 
obliterated; high frequency content is 
observed throughout systole and ex- 

-80 tends partially into diastole. As the 
lesion becomes more obstructive the 
audiofrequency content extends over a 
longer portion of diastole 





4) When the lesion becomes severe 
enough to significantly reduce blood 
velocity, turbulence is also reduced, 
and the abnormal! audiofrequency con- 
tent is lost. In this case the CPA trac- 
ings may be normal. In some patients 
the heart sound amplitude is reduced. 
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% STENOSIS BY DIAMETER 


(CPA) for Cerebral 
Vascular evaluation 


The major diagnostic CPA parame- 
ters are absence or presence of 1st 
and 2nd heart sounds, absence or 
presence of high-frequency content 
in systole or systole and diastole, 
and the differential character of the 
three traces taken on each side. 


The sensitivity, amplification, 
quantitation, and frequency range 
of CPA is well above the capacity 
of the human ear. This allows ap- 
precium of bruits that cannot be 

eard with a stethoscope. The ad- 
vantages of quantitation and hard 
copy are obvious. 


CPA is helpful even for the experi- 
enced examiner in identifying 
transmitted murmurs. 


Patient groups most often 
suggested for routine Cerebral 
Vascular Evaluation include: 


a) Hospital admissions over 60 
years of age. 

b) Patients undergoing 
cardiopulmonary bypass. 

c) Patients with multiple risk 
factors for arteriosc erotic 
disease. 


Heferences, bibliography 
and details on request. 


Life Sciences Inc. 


270 Greenwich Avenue 
Greenwich, Connecticut 06830 U.S.A. 
Tel. 203 869-2011 


30A In-vitro superiority 


against today's 
gram-negative 
hospital pathogens’ 


Against 409 bacterial isolates, Amikin* 
(amikacin sulfate) activity was compared to 
leading injectable antibiotics. None of these 
agents inhibited as high a percentage of 
strains as did Amikin. 


Susceptibility determined by the agar dilution test 
method, data on file, Bristol Laboratories. *Caution, 
in vitro data cannot be directly correlated to clinical 

effectiveness. 


AMIK ACIN 
GENTAMICIN 
TOBRAMYCIN 
CARBENICILLIN 
CEPHALOTHIN 
AMPICILLIN 





COMPARATIVE AMINOGLYCOSIDE 
INACTIVATION IN SERUM* 


Least inactivated 
in combination 


When carbenicillin or ticarcillin is combined 
in vitro with ordinary aminoglycosides, a 
significant reduction in aminoglycoside 
activity may occur. Virtually unaffected in the 
presence of ticarcillin, Amikin is also 
minimally compromised by carbenicillin 
...While other aminoglycosides may lose up 
to 50% of their activity! 
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Adapted from Holt HA, Broughall JM, McCarthy M, 























BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 

AMIKIN” (amikacin sulfate) 

For complete information, consult Official 
Package Circular (1) AMIKIN 5/27/76 






Warnings: 
Patients treated with aminoglycosides should be under close 
Clinical observation because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestibular, can occur in 
patients treated at higher coses or for periods longer than 
those recommended. The risk of amikacin-induced ototoxicity 
is greater in patients with renal damage. High frequency deaf- 
ness usually occurs first and can be detected only by audio- 
metric testing. 

The ototoxicity potential of amikacin in infants is not known. 
Until more safety reports become available, amikacin should 
be used in infants only in those specific circumstances when 
susceptibility testing indicates that other aminoglycosides 
Cannot be used or are otherwise contraindicated, and when the 
infant can be observed closely for evidence of toxicity. 
Aminoglycosides are potentially nephrotoxic. Renal and 


et al: Interactions between aminoglycoside 0 6 12 18 24 


antibiotics and carbenicillin or ticarcillin, Infection 
4(2):107-109, 1976. 

, in vitro data cannot be directly correlated 
to clinical effectiveness. 


MIKI 


AMIKACIN SULFATE 


*Caution 





eighth-nerve function should be closely monitored in patients 
with known or suspected renal impairment and also in those 
whose renal function is initially normal but who develop signs 
of renal dysfunction during therapy. Evidence of impairment in 
renal, vestibular or auditory function requires discontinuation 
of the drug or dosage adjustment. 

Serum concentrations should be monitored when feasible, 
and prolonged concentrations above 35 mcg./mi. should be 
avoided. Urine should be examined for increased excretion of 
protein, cells and casts 

Concurrent and/or sequentia! use of topically or systemi- 
cally neurotoxic or nephrotoxic antibiotics should be avoided. 

Amikin should not be given concurrently with potent 
diuretics 

Usage in Pregnancy: Amikin should be used in pregnant 
women only when clearly needed. 





Indications: 

Serious infections due to susceptible strains of Gram-negative 
bacteria including pseudomonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., klebsiella-enterobacter- 
serratia sp., and acinetobacter sp. Culture and sensitivity studies 
shauld be performed. 


INCUBATION (HOURS) 


Amikacin Gentamicin Tobramycin 
Ticarcillin — ENNEEEENEN CENE 
CarbenicilinSg e ee 3e.ee€e€eo€— 9999 


” IM 
IV 





Clinical studies have shown Amikin to be effective in bacteremia 
and septicemia (including neonatal sepsis); in serious infections of 
the respiratory tract, bones and joints, central nervous system 
(including meningitis) and skin and soft-tissue; intra-abdominal 
infections (including peritonitis); and in burns and post-operative 
infections (including post-vascular surgery). Clinical studies have 
shown Amikin (amikacin sulfate) also to be effective in serious 
complicated and recurrent urinary tract infections due to these 
organisms. Aminoglycosides, including Amikin injectable, are not 
indicated in uncomplicated initial episodes of urinary tract infec- 
tions unless the causative organisms are not susceptible to anti- 
biotics having less potential toxicity. 

Bacteriologic studies should be performed to identify causative 
organisms and their susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected Gram-negative infections 
and therapy may be instituted before obtaining the results of sus- 
ceptibility testing. Clinical trials demonstrated that Amikin was 
effective in infections caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, particularly Proteus 
rettgeri, Providencia stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue therapy with the drug 
should be based on results of the susceptibility tests, the severity 
of the infection, the response of the patient and the important 
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TConcentration curves adapted from: Winters RE, 
Litwack KD, Hewitt WL: J /nfect Dis 124 (suppl): 
590-595, December 1971 


Well tolerated 


As with other aminoglycosides, 

adverse auditory and renal reac- 

tions may occur at higher doses, 
reversible in some instances. But, 

in a study comparing the oto- and 
nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
patients, Amikin demonstrated a 
significantly reduced side effects 

risk. (Other published studies have 
shown little or no differences in 
toxicity). 

Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audio- 
gram was needed to identify such a loss. Ad- 
verse renal reactions due to Amikin usually 


consisted of elevations of serum creatinine 
and/or BUN, which were usually reversible. 
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COMPARISON OF OTO- AND NEPHROTOXICITY 
IN ONE STUDY AS DETECTED BY AUDIOMETRIC 
& RENAL FUNCTION MONITORING 





AMIKIN GENTAMICIN 
TREATED TREATED 
PATIENTS PATIENTS 

(27) (26) 


Adapted from Lerner SA, Seligsohn R, 
and Matz GJ. Comparative clinical 
studies of ototoxicity and nephrotoxicity 
of amikacin and gentamicin. Am J Med 
(special issue):113-117, June 1977. 


Probably today's most 


important hospital antib 


Please see following brief summary for prescribing information. 


additional considerations contained in the “Warning” box above. 

Amikin has also been shown to be effective in staphylococcal 
infections and may be considered as initial therapy under certain 
conditions in the treatment of known or suspected staphylococcal 
disease such as, severe infections where the causative organism 
may be either a Gram-negative bacterium or a staphylococcus, 
infections due to susceptible strains of staphylococci in patients 
allergic to other antibiotics, and in mixed staphylococcal/Gram- 
negative infections. 

Amikacin may be indicated in the treatment of neonatal sepsis 
when susceptibility testing indicates that other aminoglycosides 
cannot be used. In certain severe infections such as neonatal 
sepsis, concomitant therapy with a penicillin-type drug may be indi- 
cated because of the possibility of infections due to Gram-positive 
organisms such as streptococci or pneumococci. 
Contraindications: 

A history of hypersensitivity to amikacin. 

Warnings: 

See "Warning" box above. 

Precautions: 

Amikin is potentially nephrotoxic, ototoxic, and neurotoxic. The con- 
current or serial use of other ototoxic or nephrotoxic agents should 


be avoided either systemically or topically because of the potential 
for additive effects. Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, neomycin, streptomycin, 
cephaloridine, paromomycin, viomycin, polymycin B, colistin and 
vancomycin as well as certain diurectic agents such as ethacrynic 
acid or furosemide. 


Adverse Reactions: 
Ototoxicity — See “Warning” box. 

Nephrotoxicity — Albuminuria, presence of red and white cells, 
casts, azotemia and oliguria have been reported. 

Other— Skin rash, drug fever, headache, paresthesia, tremor, 
nausea and vomiting, eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I.V. dose with normal renal function is 15 
mg/Kg./day divided into 2 or 3 equal doses administered at equally- 
divided intervals. For the heavier individual (greater than 100 Kg.), 
the total daily dose should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns (see box Warning”), it 
is recommended that a loading dose of 10 mg./Kg. be administered 
initially to be followed with 7.5 mg./Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 days. The total daily 
dose by all routes of administration should not exceed 15 mg./Kg./ 





lotic. 





day for the average-weight person. In the unusual circumstances 
where treatment beyond 10 days is considered, the use of Amikin 
should be reevaluated and, if continued, renal and auditory func- 
tions should be monitored daily. 

For patients with impaired renal function, whenever possible. 
serum amikacin concentrations should be monitored by appropriate 
assay procedures. Doses may be adjusted in patients with impaired 
renal function either by administering normal doses at prolonged 
intervals or by administering reduced doses at a fixed interval 

The solution for intravenous use is prepared by adding the con- 
tents of a 500 mg. vial to 200 ml. of sterile diluent such as Normal 
Saline or 5% Dextrose in Water or any other compatible solution 

The solution is administered over a 30- to 60-minute period. 


Supplied: 

Rubber-capped vials as a ready-to-use sterile aqueous solution: 
100-mg., 500-mg., and 1.0-Gm. vials 

Disposable Syringe (500 mg. per 2 ml.) 


BRISTOL LABORATORIES 
BRISTOI? Div. of Bristol-Myers Company 
Syracuse, New York 13201 


“Once the diagnosis of symptomat 
diverticulosis has been established, 
treatment is aimed at providing 
enough bulk in the diet to keep the 
bowels moving normally." ! 


Metamucil is an effective source of 
bulk in the treatment of diverticular 
disease. A bulk laxative containing con- 
centrated dietary fiber, Metamucil re- 
stores natural rhythm of elimination by 
helping to form soft, moist, easy-to-pass 
stools, and also reduces the intracolonic 
pressure and possible resulting pain of 
diverticular disease.’ 

1. Behringer. G. E.: Diverticular Disease of the Colon. Hospitam 
Medicine 11:6 (Sept.) 1975. 2. Davis. R.. and Thompson. J. C 


Diverticular Disease of the Colon. Continuing Education for 
the Family Physician 4:88 (Feb.) 1976. 


exi 
Metamucil 
psyllium hydrophilic mucilloic& 
High in dietary fiber/Few calories 


SEARLE (Searle Laboratories 
Division of G.D. Searle & Co 


x 5110. Chicago. Illinois 60680 
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COLONOSCOPES 
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Test pattern ph raphed Same test pattern through 
with an Olytipus tbe acepa: a competitor’s fiberscope. 





They're not, of course. Although colonoscopes may look alike, their optics 
do not deliver the same degree of accuracy. 

in Olympus colonoscopes, every fiber bundle is a model of perfection in 
uniform fiber size and alignment. The result is outstanding image sharpness, 
especially in comparison to the results produced by the randomly arranged 
optical bundles of other manufacturers. 

, _ Its this kind of precision technology that has made Olympus the world's 

leader in medical optics for nearly sixty years. It's one reason that all 
colonoscopes are not alike. For more reasons, turn the page. 


“ 


MORE P» 


The CF-MB3 and CF-LB3 colonoscopes are designed to handle the 
most commonly required procedures, diagnostic and therapeutic. The 
: CF-MB3 has a working length of over 1100 mm; the CF-LB3, over 1800 mm. 
Both instruments have torque-free insertion tubes with two-stage flexibility for 
smoother insertion, greater patient comfort and maximum controllability. An 
improved instrument channel permits easier passage of forceps and snares. 





- The TCF-2L2 offers a second 
instrument channel to permit the 
simultaneous use of two treatment/biopsy 
accessories or to increase the scope's 
suctioning capability. The end result is a 
colonoscope ideal for safe and effective 


TCF-2L2 CF-MB3 & CF-LB3 


SEE WHAT YOU'VE BEEN 
MISSING IN SIGMOIDOSCOPY. 


The TCF-1S flexible sigmoidoscope, with a working length of 60 cm, 
dramatically increases your diagnostic capabilities when compared to the 
usual rigid sigmoidoscopes—with no sacrifice of convenience or ease of 
operation. Since over 6096 of colonic disease originates in the sigmoid, 
the TCF-1S enables you to accurately examine an important 25 
d additional centimeters beyond the reach of rigid scopes, without 
K2 resorting to colonoscopy techniques that are more demanding 
on both the patient and the practitioner. 


Ar) c? 


. Rigid sigmoidoscope. Flexible TCF-1S. 


The TCF-1S is specifically designed for 
sigmoidoscopy and is not simply a 
shortened colonoscope. It offers 
improved maneuverability and patient 
comfort, facilitating thorough examination 
as far as the descending colon. Further 
enhancing its practicality and ease of 
use is an extra-large instrument 
and suction channel. 





















MORE > 


IF YVUR FIBERSCOrE 
EVER NEEDS 
SERVICE YOU'LLBE GLAD | 

IT’S AN OLYMPUS. | 


That's because of Olympus nationwide network of service 
centers. They're not just local offices that forward a fiberscope 
that needs service to a central plant. Each regional service 
center is fully equipped to perform major and minor repairs and 
maintenance on all our fiberscopes and accessories. Which 
means that if your scope has to come in for service, you have 
less time to wait for it to come back—or, in an emergency, less 
time to wait for a loan instrument. It's a service organization that 
no other fiberscope manufacturer can even come close to—in 
size or efficiency. EI | | 
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The only nationwide 
network of fully 
EX equipped fiberscope 
m™ service centers: 
Baltimore, 
Chicago. 
Houston, 
Jacksonville, 
Los Angeles, 
New York. 


Unretouched photo 
taken through an Wi- -.;4 
Olympus fiberscope. E!7. <45. 
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SUPERIORITY YOU CAN SEE. 


Olympus Corporation of America, Medical Instrument Division. 
4 Nevada Drive, New Hyde Park, New York 11042, (516) 488-3880 
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VERSATILE INSTRUMENTS 
FOR THE VASCULAR LABORATORY 





VERSATONE® BI-DIRECTIONAL DOPPLER MODEL D9 
Used with one of four plug-in probes, MedaSonics Bi- 
directional Doppler employs ultrasound and the Doppler 
shift principle to detect blood flow and to distinguish the 
direction of flow. It provides explicit separation of advanc- 
ing and receding blood flow, even in the presence of simul- 
taneous flow in two directions. The Model D9 has a variety 
of outputs, including built-in loudspeaker, stereo head- 
phones, tape recorder jacks, and calibrated outputs for 
graphic recording. Three pencil type probes (5MHz, 8MHz 
and 10MHz) and one flat probe (5MHz) suitable for taping 
in place are available. 


VERSATONE TWO CHANNEL RECORDER MODEL-AIZA 











VERSATONE TWO-CHANNEL CHART RECORDER 
MODEL R12A The VERSATONE two-channel Chart Re- 
corder is used to chart the Doppler signals of forward and 
reverse blood flow from the Model D9 Bi-directional Doppler. 
This Recorder can also chart an ECG signal, by itself or 
mixed with a Doppler signal. An optional, built-in ECG pre- 
amp is available. In addition, the R12A accepts many other 
“high level” physiologic signals you may wish to record, 
including those obtained from MedaSonics PPG equip- 
ment. 


For more information on these and other instruments 


for the vascular laboratory, call or write: 


MEDA eles} 
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PHoroPuLseE* PPG SENSORS AND MODEL PA13 
ADAPTOR The PHOTOPULSE photoplethysmograph (PPG) 
provides a sensitive means of detecting blood volume 
changes in the microcirculation close to the skin’s surface. 
It may be applied to those parts of the body with good 
capillary beds, including digital pads, where it can be used 
to monitor pulse. The PPG also is used in a non-invasive 
procedure to detect significant obstruction of the extracra- 
nial internal carotid artery. Two PHOTOPULSE sensors are 
placed under a head band over each supraorbital area to 
record volume changes that occur when a series of com- 
pression maneuvers are carried out. 

The PA13 adaptor allows the use of two PPG sensors 
with the R12A recorder or with other laboratory chart re- 
corders. 


Dept. AS * 340 Pioneer Way, PO. Box M * Mountain View, CA 94042 
Toll-free telephone 800 227-8076 * In California, call collect (415) 965-3333 
Telex: 33-4448 * Cable: MEDASONICS 
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mpazine 


Injection 5 mg./ml. 


prochlorperazine 





For prompt control 


of severe 





nausea and vomiting. 





* Unsurpassed antiemetic action 
*12 dosage forms and strengths 


Compazine 


prochlorperazine 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 years 
of age. In children with acute illnesses or dehydration, 
use only under close supervision. 


Before prescribing, see complete prescribing information 
in SK&F literature or PDR. The following is a brief 
summary. 

Indications: Management of the manifestations of psy- 
chotic disorders; management of psychoneurotic patients 
displaying primarily symptoms of moderate to severe 
anxiety and tension; and for control of severe nausea 

and vomiting. 


‘Compazine’ has not been shown effective in the manage- 
ment of behavioral complications in patients with mental 
retardation. 


Contraindications: Comatose or greatly depressed states 
due to C.N.S. depressants; bone marrow depression; 
pediatric surgery. 

Warnings: The extrapyramidal symptoms which can occur 
secondary to ‘Compazine’ may be confused with the 
central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye's syn- 
drome or other encephalopathy. The use of 'Compazine' 
and other potential hepatotoxins should be avoided in 
children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias 
or jaundice) to any phenothiazine. Caution patients about 
activities requiring alertness (e.g., operating vehicles or 
machinery) especially during the first few days' therapy. 
Prochlorperazine may intensify or prolong the action of 
other C.N.S. depressants. Not recommended for children 
under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh 
hazards. 


Precautions: The antiemetic action of 'Compazine' may 
mask the signs and symptoms of overdosage of other drugs 
and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and 
Reye's syndrome (See WARNINGS). Postoperative aspiration 
of vomitus has occurred in a few surgical patients who 
received prochlorperazine as an antiemetic. Deep sleep and 
coma have been reported, usually with overdosage. Patients 
on long-term therapy, especially high doses, should be 
evaluated periodically for possible adjustment or discon- 


tinuance of drug therapy. In children with acute illnesses or 





SIKGF 


a SmithKline company 


dehydration, use only under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, 
blurred vision, skin reactions. Hypotension. Cholestatic 
jaundice, leukopenia, agranulocytosis. Fatty changes in the 
liver have been observed in a few patients who died while 
receiving the drug (no causal relationship has been estab- 
lished). Neuromuscular (extrapyramidal) reactions: motor 
restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions reported with Compazine 
(prochlorperazine, SK&F) or other phenothiazines: Some 
adverse effects are more frequent or intense in specific 
disorders (e.g., severe hypotension in mitral insufficiency 
or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; 
cerebral edema; prolongation and intensification of the 
action of C.N.S. depressants, atropine, heat and organo- 
phosphorus insecticides; dryness of mouth, nasal con- 
gestion, headache, nausea, constipation, obstipation, 
adynamic ileus, inhibition of ejaculation; reactivation of 
psychotic processes, catatonic-like states; hypotension 
(sometimes fatal); cardiac arrest; pancytopenia, thrombo- 
cytopenic purpura, eosinophilia; biliary stasis; lactation, 
galactorrhea, gynecomastia, menstrual irregularities, false- 
positive pregnancy tests; photosensitivity, itching, erythema, 
urticaria, eczema up to exfoliative dermatitis; asthma, 
laryngeal edema; angioneurotic edema, anaphylactoid 
reactions; peripheral edema; reversed epinephrine effect; 
hyperpyrexia; a systemic lupus erythematosus-like syn- 
drome; pigmentary retinopathy; with prolonged administra- 
tion of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits. 


EKG changes have been reported, but relationship to 
myocardial damage is not confirmed. Discontinue long- 
term, high-dose therapy gradually. 


NOTE: Sudden death in patients taking phenothiazines 
(apparently due to cardiac arrest or asphyxia due to failure 
of cough reflex) has been reported, but no causal relation- 
ship has been established. 


Supplied: Tablets — 5, 10 and 25 mg., in bottles of 100; 
ule? capsules — 10, 15, 30 and 75 mg., in bottles of 
50; Injection — 5 mg./ml. in 2 ml. ampuls, 10 ml. vials, 
and 2 ml. disposable syringes; Suppositories — 2-1/2, 5 
and 25 mg.; Syrup — 5 mg./5 ml.; Concentrate (intended 
for institutional use only)— 10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only)— 5 and 
10 mg. tablets; 10, 15 and 30 mg. 'Spansule' capsules. 


Smith Kline &French Laboratories 
Philadelphia, PA 
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Don't hesitate to use... 


Talwin |.ACTATE 


brand of 


pentazocine lactate injection, NF 


Relieves Pain of a Moderate to Severe Nature. 
Over 1 billion parenteral and oral doses used worldwide 


Infrequent Morphine-like Adverse Effects: 
@ Severe respiratory depression B Constipation E Hypotension E Urinary retention 


While others such as nausea and dizziness are more common. 


RARELY REPORTED REACTIONS include those of a psychiatric nature. Even the most acute CNS reactions— 
hallucinations (usually visual) —have cleared spontaneously within a period of hours. Such patients should be closely 


observed. There have been instances of psychological and physical dependence on Talwin in patients with a history of 
drug abuse. Such patients should be closely supervised when long-term therapy is contemplated. See paragraph on drug 


dependence on next page. 


Pain relief proven: 


Clinical proof of efficacy was determined 
in a wide variety of disease entities." 


Cardiovascular: Of 142 patients, 84% had excellent to good relief. 


Gastrointestinal: Of 134 patients (including those with malignancy), 
90% had excellent to good relief. 


Malignancy: Of 214 patients, 82% had excellent to good relief. 
Urology: Of 232 patients, 72% had excellent to good relief. 
Miscellaneous: Of 245 patients, 8096 had excellent to good relief. 


“All doses of Talwin. (30 mg Talwin lactate was the most common dose used.) Data on file at Winthrop Laboratories 
See following page for brief summary including warnings, adverse reactions, patient selection, and prescribing and precautionary recommendations 


Potent — Dependable —Analgesic 


—. Talwin LACTATE 


br 


- pentazocine «esee 


Relieves pain of a moderate 
to severe nature. 


Please consult full prescribing information 
before prescribing. A summary follows: 

Talwin is intended for the relief of moder- 
ate to severe pain. 30 mg is usually as 
effective an analgesic as morphine 10 mg 
or meperidine 75 to 100 mg. The duration 
of analgesia may sometimes be less than 
that of morphine. Analgesia usually occurs 
within 15 to 20 minutes after intramuscular 
or subcutaneous injection and within 2 to 
3 minutes after intravenous injection. Tal- 
win isa weak narcotic antagonist with seda- 
tive activity. Talwin may also be used for 
preoperative or preanesthetic medication 
and as a supplement to surgical anesthesia. 


CONTRAINDICATION 
Hypersensitivity to pentazocine. 


WARNINGS 

Drug Dependence. Special care should be 
exercised in prescribing pentazocine for 
emotionally unstable patients and for those 
with a history of drug misuse. Such patients 
should be closely supervised when long- 
term therapy is contemplated. There have 
been instances of psychological and physi- 
cal dependence on Talwin in patients with 
such a history and, rarely, in patients with- 
out such a history. Abrupt discontinuance 
following the extended use of parenteral 
Talwin has resulted in symptoms such as 
abdominal cramps, elevated temperature, 
rhinorrhea, restlessness, anxiety, and 
lacrimation. Even when these occurred, 
discontinuance has been accomplished 
with minimal difficulty. In the rare patient 
in whom more than minor difficulty has 
been encountered, reinstitution of paren- 
teral Talwin with gradual withdrawal has 
ameliorated the patient's symptoms. Sub- 
stituting methadone or other narcotics for 
Talwin in the treatment of the Talwin absti- 
nence syndrome should be avoided. 


In prescribing parenteral Talwin for chronic 
use, particularly if the drug is to be self- 
administered, the physician should take 
precautions to avoid increases in dose and 
frequency of injection by the patient and to 
prevent the use of the drug in anticipation 
of pain rather than for the relief of pain. 


Just as with all medication, the oral form of 
Talwin is preferable for chronic administra- 
tion. 


Tissue Damage at Injection Sites. Severe 
sclerosis of the skin, subcutaneous tissues, 
and underlying muscle have occurred at 
the injection sites of patients who have re- 
ceived multiple doses of pentazocine lac- 
tate. Constant rotation of injection sites is, 
therefore, essential. In addition, animal 
studies have demonstrated that Talwin is 
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| 
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tolerated less well subcutaneously than 
intramuscularly. 


Head Injury and Increased Intracranial 
Pressure. Talwin may elevate cerebrospinal 
fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, 
intracranial lesions and a preexisting in- 
crease in intracranial pressure. Talwin may 
obscure the clinical course of patients with 
head injuries. Talwin should be used with 
extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of Talwin 
during pregnancy (other than labor) has 
not been established. Although no terato- 
genic or embryotoxic effects have been re- 
ported in animals, Talwin should be admin- 
istered to pregnant patients (other than 
labor) only when potential benefits out- 
weigh possible hazards; and cautiously in 
labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic 
dosage, rarely, transient hallucinations 
(usually visual), disorientation, and con- 
fusion may occur. Observe such patients 
carefully and check vital signs. Use caution 
if the drug is reinstituted since the acute 
CNS manifestations may recur. 


Usage in Children. Not presently recom- 
mended under 12. 


Ambulatory Patients. Since sedation, dizzi- 
ness, and occasional euphoria have been 
noted, ambulatory patients should be 
warned not to operate machinery, drive 
cars, or unnecessarily expose themselves 
to hazards. 


PRECAUTIONS 

The possibility that Talwin may cause respir- 
atory depression should be considered. 
Talwin should be used with caution in pa- 
tients with respiratory depression, severely 
limited respiratory reserve, bronchospasm, 
cyanosis, renal or hepatic dysfunction. 
Caution should also be used with patients 
prone to convulsive disorders and those 
about to undergo biliary surgery. As with 
other strong analgesics, use with caution 
in patients with myocardial infarction who 
have nausea or vomiting. Patients previ- 
ously given narcotics, including meth- 
adone, may experience withdrawal symp- 
toms after receiving Talwin. 


ADVERSE REACTIONS 

The most commonly occurring reactions 
are: nausea, dizziness or lightheadedness, 
vomiting, euphoria. 


Dermatologic Reactions: Soft tissue indur- 
ation, nodules, and cutaneous depression 
can occur at injection sites. Ulceration 
(sloughing) and severe sclerosis of the 
skin and subcutaneous tissues (and, rarely, 
underlying muscle) have been reported af- 
ter multiple doses. 


Infrequently occurring reactions are— 
respiratory: respiratory depression, dysp- 
nea, transient apnea in a small number of 
newborn infants whose mothers received 
Talwin during labor; cardiovascular: circula- 
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tory depression, shock, hypertension; CNS 
effects: sedation, alteration of mood 
(nervousness, apprehension, depression, 
floating feeling), dreams; gastrointestinal: 
constipation, dry mouth; dermatologic in- 
cluding local: diaphoresis, sting on injec- 
tion, flushed skin including plethora, der- 
matitis including pruritus; other: urinary 
retention, headache, paresthesia, altera- 
tions in rate or strength of uterine con- 
tractions during labor. 


Rarely reported reactions include— neuro- 
muscular and psychiatric: muscle tremor, 
insomnia, disorientation, hallucinations; 
gastrointestinal: taste alteration, diarrhea 
and cramps; ophthalmic: blurred vision, 
nystagmus, diplopia, miosis; hematologic: 
depression of white blood cells (especially 
granulocytes), which is usually reversible, 
moderate transient eosinophilia; other: 
tachycardia, weakness or faintness, chills, 
allergic reactions including edema of the 
face, toxic epidermal necrolysis. ` 


DOSAGE AND ADMINISTRATION 
Adults, Excluding Patients in Labor. The 
recommended single parenteral dose is 30 
mg by intramuscular, subcutaneous, or in- 
travenous route. This may be repeated 
every 3 to 4 hours. Doses in excess of 30 
mg intravenously or 60 mg intramuscularly 
or subcutaneously are not recommended. 
Total daily dosage should not exceed 360 
mg. 


See Warnings in package insert as to rec- 
ommended sites and routes of administra- 
tion. 


Patients in Labor. A single, intramuscular 
30 mg dose has been most commonly 
administered. 


CAUTION. Talwin should not be mixed in 
the same syringe with soluble barbiturates 
because precipitation will occur. 


OVERDOSAGE " 
Oxygen, parenteral naloxone, intravenous 
fluids, vasopressors, assisted or controlled 
ventilation, and other supportive measures 
should be employed as indicated. Talwin 
is not subject to narcotic controls. 


HOW SUPPLIED 

Uni-Amp* — Individual unit dose ampuls of 
1 ml (30 mg), 1% ml (45 mg), and 2 ml (60 
mg) in boxes of 25. 


Ampuls of 1 ml (30 mg), 1% ml (45 mg), 
and 2 ml (60 mg) in (nested) boxes of 25. 


Each 1 ml contains pentazocine lactate 
equivalent to 30 mg base and 2.8 mg 
sodium chloride, in water for injection. 


Multiple dose vials of 10 ml, each 1 ml con- 
taining pentazocine lactate equivalent to 
30 mg base, 2 mg acetone sodium bisulfite, 
1.5 mg sodium chloride, and 1 mg methyl- 
paraben as preservative, in water for injec- 
tion. Boxes of 1. 
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SUSPECT EXCESSIVE FIBRINOLYSIS 


An impairment of hemostasis 
in which excessive plasmin and 
plasminogen activity 

is preventing clot formation. 











CONSIDER 


AMINOCAPROIC ACID 


Tablets — 500 mg, Syrup — 250 mg /ml, Intravenous — 5 Gm /20 ml 


SO A CLOT CAN FORM 


e Inhibits excessive activity 
of plasmin and plasminogen. 




















e Prevents excessive breakdown 
of fibrin and fibrinogen. 


* Bleeding stops because a 
clot can form. 


* Compatible with infusions of 
whole blood, fibrinogen, 

and other measures which may 
be required concomitantly. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, NY 10965 


Please see following page for brief summary of prescribing information. 
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AMINOCAPROIC ACID 
Tablets — 500 mg, Syrup — 250 mg/ml, 
Intravenous — 5 Gm/20 ml 





Indications: For the treatment of excessive 
bleeding resulting from systemic hyperfibrinolysis 
and urinary fibrinolysis. For associated conditions 
consult labeling. 


Contraindications: Active intravascular clotting. 


Warnings: Effects on fetal development have not 
been established. Do not use in women of child- 
bearing potential, particularly in early pregnancy, 
unless potential benefits outweight possible 
hazards. 


Precautions: Do NOT administer without a definite 
diagnosis and/or laboratory findings of 
hyperfibrinolysis. Take particular caution in cardiac, 
Ñepatic or renal diseases. Endocardial 
hemorrhages and myocardial fat degeneration have 
been observed in animal studies, as well as 

rat teratogenicity and kidney concretions. Rapid 
intravenous administration may induce 
hypotension, bradycaria and/or arrhythmia. One 
fatal case of cardiac and hepatic lesions has been 
reported in man. A few cases of intravascular 
clotting following treatment have been reported, but 
this was most likely a result of the fibrinolytic 
disease being treated. Also, it is believed that the 
few reported cases of extravascular clotting could 
have occurred in the absence of treatment. 


Adverse Reactions: Occasional nausea, cramps, 
diarrhea, dizziness, tinnitus, malaise, conjunctival 
suffusion, nasal stuffiness, headache, skin rash, 
rarely requiring reduction or discontinuance of 
dosage. As with all IV medication, guard against 
thrombophlebitis. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, 
Pearl River, NY 10965 
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GENERAL 
SURGEON 


The East Tennessee State University 
Department of Surgery invites applica- 
tions from, and nomination of general 
surgeons. Individuals who are complet- 
ing general surgical training programs 
during the summer of 1979 are encour- 
aged to apply. Letters of nomination or 
applications, along with a current cur- 
riculum vitae, should be sent to: 


R. Bryant, MD, Chairman 
Department of Surgery 
ETSU College of Medicine 
Johnson City, Tennessee 37601 


ETSU is an equal opportunity. affirmative action employer. 


CHANGE OF ADDRESS 


Change of Address: Please allow 60 days 


before date of issue for change of address. 
Notification should include the old as well 
as the new address, with indication of 
whether the change is temporary or per- 
manent. Please give the name of the Jour- 


nal. 


Send Change of Address cards to: 


ANNALS OF SURGERY 
c/o Fulfillment Manager 
East Washington Square 
Philadelphia, Penna. 19105 





Experimental Pulmonary Edema 


The Effect of Unilateral PEEP on the Accumulation of Lung Water 


The effect of PEEP in retarding the development of pulmonary 
edema produced by elevation of left atrial (LA) pressure to 
25cm water was studied in dogs. Using two synchronized 
volume respirators connected to a double lumen endotracheal 
tube, 10 or 25cm H,O PEEP was applied to one lung while the 


*« contralateral lung was ventilated with an equal tidal volume 


without PEEP. LA pressure was then elevated by inflating a 
Foley catheter balloon in the LA until the desired LA pressure 
was reached. After three hours of pulmonary edema with ven- 
tilation of one lung with PEEP lung water was quantitated by 
wet-to-dry weights. There were no differences in wet to dry 
weights of PEEP and nonPEEP lungs at either 10 or 25cm 
H,O level. Additional blood flow studies showed that 25cm 
H,O of PEEP reduced blood flow to the PEEP lung by 25% and 
to the nonPEEP lung by 7%. This study shows that PEEP will 
not mechanically retard the accumulation of lung water due to 
increased pulmonary capillary hydrostatic pressure. 


OSITIVE PRESSURE VENTILATION with positive end 
P expiratory pressure (PEEP) frequently benefits 
patients who have wet lungs—from either classic pul- 
monary edema or from one of the ‘‘acute respiratory 
distress syndromes.” It has been suggested that one of 
the reasons for clinical improvement is that PEEP helps 
rid the lung of excess water.?? In previous work we 
have used partial left atrial obstruction to create pul- 
monary edema in dogs" and could find no difference in 
the rate of lung water accumulation during two hours 
of pulmonary edema between animals ventilated with 
10cm of PEEP compared with animals ventilated with- 
out PEEP.* Using the same method of creating pul- 
monary edema, the present experiments employ a 
tracheal divider and two ventilators to ventilate one 


* Department of Surgery, State University of New York, Up- 
state Medical Center, 750 E. Adams Street, Syracuse, New York 
13210. | 

t Department of Surgery, Tulane University School of Medicine, 
1430 Tulane Avenue, New Orleans, Louisiana 70112. 

Reprint requests: Carl E. Bredenberg, M.D., F.A.C.S., Depart- 
ment of Surgery, State University of New York, Upstate Medical 
Center, 750 E. Adams Street, Syracuse, New York 13210. 

Submitted for publication: November 6, 1978. 


CARL E. BREDENBERG, M.D.,* WATTS R. WEBB, M.D.f 


From the Departments of Surgery, State University of 
New York, Upstate Medical Center, Syracuse, New York, 
and Tulane University School of Medicine, 

New Orleans, Louisiana 





lung with PEEP and to ventilate the contralateral lung 
of the same dog with an identical and synchronous tidal 
volume without PEEP"! allowing each animal to serve 
as its own control. Two levels of PEEP have been used 
in the present experiments: 10cm H,O and 25cm H;O. 


Methods 


Adult mongrel dogs with an average weight of 21kg 
were anesthetized with I.V. pentobarbitol. A Rush 
#39 tracheal divider tube? was inserted through a 
tracheostomy and was positioned to ventilate each lung 
independently. This tracheal divider is a double lumen 
endotracheal tube designed specifically for dogs (Fig. 
1). The two channels diverge at the tip so that each in- 
tubates a separate mainstem bronchus. A single cuff 
is then inflated in the distal trachea which occludes the 
orifices of both right and left mainstem bronchi assuring 
independent ventilation of each lung. Positioning of this 
tube was facilitated by passing it through a tracheos- 
tomy rather than orally. Each channel of the tracheal 
divider was connected to a separate piston respirator 
(Harvard Instrument Company, Boston, Mass.) and the 
respirators were synchronized by mechanical linkage of 
their pistons. Animals were ventilated with room air with 
a tidal volume of 17cc/kg divided equally between the 
two lungs. The pressure of each airway was measured 
by inserting a T piece at the junction of respirator tubing 
and each channel of the tracheal divider. Each T piece 
was connected to a Hewlett-Packard 267-B.C. trans- 
ducer? and pressure was recorded on a Hewlett- 
Packard recorder.® Transducers were both internally 
calibrated as well as calibrated against a mercury ma- 
nometer (with appropriate arithmetic conversion to 
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Fic. 1. Rush tracheal divider. Note stopcocks attached to proximal 
end of each lumen for measuring airway pressure in each lumen. In- 
set shows tracheal occluding balloon deflated and divergence of 
terminal channels for fitting into mainstem bronchi. 


centimeters of water for consistency of data collec- 
tion). 

In each animal isolation of the airways was confirmed 
prior to the experiment by elevating the end expiratory 
pressure of one side in Scm increments to 25cm of water 
maximum and observing no significant change in the 
airway pressure in the contralateral lung. This test was 
then repeated with the opposite lung confirming sepa- 
rate ventilation. 

PEEP was applied using the Emerson PEEP valve. 
PEEP was adjusted until the end expiratory pressure 
as actually measured at the orifice of the tracheal 
divider was at the desired level. Arterial blood gases 
were drawn from a femoral artery cannula and meas- 
ured immediately after drawing on heparinized blood 
using the Corning 165 pH blood gas analyzer.® The 
plasma colloid oncotic pressure (COP) was measured 
on a Critical Care Instrumentation Center Oncometer 


BREDENBERG AND WEBB 


Ann. Surg. e April 1979 


Model #C-111.* Microhematocrits were performed by 
standard techniques on arterial blood. 
Through a left thoracotomy, a Folev catheter was in- 


serted into the left atrium through the atrial appendage ^ 


with a separate polyethylene catheter placed for meas- 
urement of left atrial pressure. Catheters were led 
through stab wounds in the chest wall. Pressure record- 
ings were made using the HP 267 B.C. pressure trans- 
ducer and Hewlett-Packard recorder. The chest was 
surgically closed, and a chest tube placed to under- 
water seal without suction and the animal positioned on 
its back. After expanding the lung on the operated side 
and ensuring that the two airways were functionally 
isolated from one another, PEEP was applied to the 
ventilator of one lung alternating between right and left 
lungs in successive animals. After application of uni- 
lateral PEEP, pulmonary edema was induced by 
elevating left atrial pressure to an average of 25mmHg 
by inflating the balloon of the Foley catheter in the left 
atrium. The animals received an average of 45cc/kg of 
Ringer's lactate prior to and during surgical procedures 
and additional 30cc/kg over the three hours of left atrial 
obstruction. After 3 hours of left atrial obstruction, ani- 
mals were sacrificed and each lung removed by division 
of the pulmonary hilum close to the lung parenchyma. 
Each lung was passively drained of blood then the en- 
tire lung weighed on a triple beam balance. After weigh- 
ing, each lung was placed in the drying oven set at 43? 
without vacuum and dried to a constant weight (usually 
7—10 days). Lung water was quantitated by ratio of 
wet-to-dry weight of each lung as suggested by Guyton.? 

Two groups of animals were studied. In Group I ten 
dogs had 10cm of water PEEP applied to one lung and 
no PEEP to the contralateral lung. In Group II thirteen 
dogs had 25cm of PEEP applied to one lung and none 
to the contralateral. Statistical comparison was made 
using a student's t-test. 

The effect of 25cm H,O unilateral PEEP on lung 
blood flow was studied in seven additional dogs. 
Through a left thoracotomy electromagnetic flow probes 
(Carolina Electronics, King, N.C.) were placed around 
the main pulmonary artery to measure cardiac output and 
around the left pulmonary artery to measure left lung 
blood flow. Right lung flow was calculated as the 
arithmetic difference between main pulmonary artery 
and left pulmonary artery flow. Left atrial catheters 
were then placed as described above and the chest 
closed. Flows were measured both with normal left 
atrial pressure and with left atrial pressures elevated by 
the balloon catheter as described above. After control 
measurements with a normal left atrial pressure, PEEP 


* U.S.C. School of Medicine. Shock Research Unit, 1300 Ver- 
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was applied to one lung. Blood flows were remeas- 
ured. PEEP was then removed and after restabilization 
a second set of control flows were measured and then 


7^ PEFP applied to the contralateral lung. After stabiliza- 


tion and measurement PEEP was removed and left 
atrial pressure was elevated to 25cm H;O by inflating 
the left atrial balloon. After stabilization a third set of 
control flows were measured with the elevated left 
atrial pressure following which PEEP was applied to 
one lung with repeat flow measurements. PEEP was then 
removed but the elevated left atrial pressure maintained 
and a fourth control interval measured following which 
PEEP was applied to the contralateral lung and a final 
measurement made. Thus in each animal changes in the 
distribution of blood flow were studied when unilateral 
PEEP was applied to the left lung and to the right lung, 
and at normal and elevated left atrial pressure. Flows 
were expressed as a per cent change from the im- 
^ mediately preceding control measurement. 


Results 


No significant difference between Groups I and IJ 
were noted in the results of arterial blood gases, hema- 
tocrit and colloid oncotic pressure, and these data are 
reported for the two groups combined (Table 1 and 
Fig. 2). Arterial blood gases with mechanical ventila- 
tion using room air and pentobarbital anesthesia 
showed relatively normal oxygenation and ventilation 
during the control interval with a slight base deficit and 
low normal pH. Over three hours of pulmonary edema, 
there was a progressive fall in Po, and pH. Pco, re- 
mained relatively constant as one would expect on con- 
trolled ventilation. An increasing base deficit matched 
the fall in pH. 

Over the course of three hours of pulmonary edema 
an average of 650cc of Ringer's lactate was given for a 
21kg dog. Colloid oncotic pressure fell from 19mmHg 
to 14.5mmHg. Hematocrit in contrast remained fairly 
stable or rose an insignificant amount throughout the 
experiment (Fig. 2). 

Wet-to-dry weights of the lungs were used to quanti- 
tate the accumulation of lung water at the end of the 
three hours of left atrial obstruction. In our laboratory 


TABLE 1. Arterial Blood Gases 








Control 1 Hour 3 Hours 
Po, 91+ 5 75 =5§ 63 * 5 
PH 7.35 = 02 7.29 + .02 T4 x 8 
BE —-5 +1] -7 ż 1 -8 + | 
Pco, 3 +2 = 3 32 


Mean and Standard error of Group I and Group II combined. No 
significant difference between Groups | and II. 
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Fic. 2. Course of hematocrit and plasma oncotic pressure over three 
hours of pulmonary edema. Mean + S.E. 


normal wet-to-dry weight in dog lungs is 4.3:1* and the 
experimental values reported here indicate moderately 
severe pulmonary edema for both groups." Group I 
lungs receiving 10cm of PEEP had an average wet-to- 
dry weight of 6.37 + 0.56 (standard error). The average 
wet-to-dry weight for Group I lungs without PEEP was 
6.25 + 0.55 (Fig. 3). No significant difference is 
present between the experimental groups with and 
without PEEP but both are significantly higher than the 
wet-to-dry weight in our laboratory of normal dog 
lungs. 

Group II lungs receiving 25cm of PEEP had an 
average wet-to-dry weight after three hours of pul- 
monary edema of 7.03 + 0.27 compared with average 
wet-to-dry weight of Group II lungs without PEEP of 
7.39 + 0.28 (Fig. 3). Although these figures show 
slightly drier lungs on the side receiving PEEP, this 
difference is not significant at the 95% confidence level. 

Simply averaging the wet-to-dry weights of the lungs 
in each group however, fails to take advantage of the 
fact that each animal serves as its own control. In order 
to specifically compare the lung receiving PEEP with 
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the contralateral lung of the same dog, the ratio of the 
wet-to-dry weight of the PEEP lung divided by wet-to- 
dry weight of the lung without PEEP was calculated 
individually in each dog and then summarized for the 
group: 
Wet/dry PEEP 
Wet/dry 0 PEEP 


A ratio of one signifies equal lung water in both lungs. 
A ratio of greater than 1 indicates the lung receiving 
PEEP was wetter than the contralateral lung in the 
same dog. A ratio of less than | indicates the lung re- 
ceiving PEEP was drier than the lung without PEEP. 
In Group I the average ratio of the wet-to-dry weight 
of the lung receiving 10cm PEEP divided by that of the 
lung without PEEP was 1.03 + 0.04 (S.E.). This repre- 
sents no statistical difference in water accumulation 
over three hours pulmonary edema. In Group II the 
average ratio of the wet-to-dry weight of the lung re- 
ceiving 25 cm PEEP over the lung without PEEP was 
0.96 + 0.02. This indicates that lungs receiving 25cm 
PEEP were slightly drier than the contralateral lungs in 
the same dogs without PEEP. This difference, how- 
ever, is not significant at the 95% level. Thus at 10cm 
of PEEP there is no difference in lung water accumula- 
tion between the lungs. At 25cm of water there was a 
slight tendency for the lung with PEEP to be drier but 
this difference did not reach statistical significance. 


Blood Flow Studies 


Unilateral PEEP had the same effect on lung flow at 
both normal left atrial pressures and at left atrial pres- 
sures elevated by balloon obstruction of the mitral 
valve. With the application of 25cm unilateral PEEP 
cardiac output fell an average of 1496. In the lung 
without PEEP, applying 25cm of PEEP to the contra- 
lateral lung reduced blood flow by an average of 7%. 
Flow to the lung with PEEP was reduced by an average 
of 25%. Changes in cardiac output were significant at 
p « 0.01 and the reduction in flow to the lung with 
PEEP is significant at p — 0.05. The reduction in flow 
to the lung without PEEP is not significant at the 0.05 
level. These changes in flows were the same whether 
PEEP was applied to the left or to the right lung and 
were the same with normal and with elevated left atrial 
pressures. 


Discussion 


Itis a frequent clinical observation that positive pres- 
sure ventilation improves oxygenation and ventilation 
in patients with severe pulmonary edema. In most in- 
stances addition of PEEP further improves oxygena- 
tion. There is, however, disagreement as to the mech- 
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FıG. 3. Wet-to-dry weights of lungs with PEEP and lungs without 
PEEP mean + S.E. No statistically significant difference between 
the wet-to-dry weights of lungs with or without PEEP in eithergroup. 


anism which explains the clinical improvement in pa- 
tients ventilated with positive pressure and PEEP. It 
has been suggested that positive pressure with PEEP 
actually dries out the lungs, reducing lung water and 
thereby improves gas exchange across the alveolar 
capillary membrane.” While it is now generally con- 
cluded that positive pressure ventilation without PEEP 
does not physically dry out the lung,” the question re- 
mains as to the effect on lung water of the addition of 
PEEP to positive pressure ventilation. 

In our own laboratory, we have previously compared 
two groups of animals with pulmonary edema induced 
in fashion similar to that of the present experiments. 
One group had 10cm of PEEP applied to the ventilator, 
the second group was ventilated with zero end ex- 
piratory pressure. No difference in lung water was 
found between the two groups after two hours of pul- 
monary edema.* The present study was designed to 
look at the effect of higher levels of PEEP (25cm H,O) 
and to use each animal as its own control. The divided 
trachea model used in the present work has the ad- 
vantage that the systemic response to pulmonary 
edema is constant for both lungs in any given animal 
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and in particular, blood constituents are identical for 
each lung. Hence although colloid oncotic pressure and 
blood gases do not remain constant, the variance is 
»-the same for each pair of lungs. The divergence be- 
tween the fall in colloid oncotic pressure compared with 
the relative stability of the hematocrit is an intriguing 
but unexplained observation. If we were observing 
simple hemodilution from the infusion of Ringer's 
lactate one would expect the relative concentration of 
both blood constituents to decrease in parallel fashion. 
The fall in colloid oncotic pressure may represent an 
actual loss in protein from the circulation, either in pul- 
monary edema fluid or in response to surgery as has 
been described.'? This divergence between colloid on- 
cotic pressure and hematocrit has also been observed in 
our previous work.* 

The major disadvantage of the split tracheal model is 
that at high levels of PEEP there is a relative reduction 


w% in blood flow to the lung ventilated with PEEP. Previ- 


ous work has shown that with 10cm PEEP there is ap- 
proximately a 5— 1096 reduction in flow to the lung with 
PEEP.!! In the present work we looked at the effect on 
pulmonary blood flow of a higher level of PEEP com- 
parable to that of Group II experiments. As one might 
anticipate, there was an even greater reduction in flow 
to the lung with PEEP, approximately 25%. However, 
the effect of reduction in blood flow to the lung would be 
to reduce the rate of lung water accumulation. Had we 
shown a reduction in lung water with high levels of uni- 
lateral PEEP the conclusion would have had to be 
tempered by a realization that any reduction in the ac- 
cumulation of lung water could in part be due to reduc- 
tion of blood flow. However, since in actual fact there 
was no significant reduction in lung water with high 
levels of PEEP despite a 25% reduction in lung flow, the 
conclusion that PEEP has no demonstrable effect on 
the accumulation of lung water remains valid. In the 
face of an elevated LA pressure, all lungs— with or 
without PEEP, 10cm H,O on 25cm H,O PEEP—ac- 
cumulated significant and equal volumes of edema 
fluid. Lung water rose from a normal of 77% to between 
84% and 87% in the experimental group. The fact that 
despite the reduction in blood flow, PEEP lungs were 
not significantly drier than nonPEEP only underlines 
the inability of PEEP to mechanically prevent ac- 
cumulation of water in the lung. 

Recent. work in several laboratories confirms these 
observations. Alexander et al.' found no effect of 10cm 
of PEEP on the rate of lung water accumulation after 
two hours of pulmonary edema caused by constriction 
of the ascending aorta. Hopewell and Murray? meas- 
ured lung water both by indicator dilution methods and 
gravimetric techniques during pulmonary edema in 
dogs induced by left atrial obstruction and hemodilu- 
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tion. They demonstrated no difference in the increase 
in lung water between animals ventilated without 
PEEP and those ventilated with 10cm of PEEP. Caldini 
et al.? also studying pulmonary edema in dogs caused 
by increased hydrostatic pressure and hemodilution 
both in the intact dog and in the isolated perfused lobe 
preparation demonstrated no difference in the rate of 
fluid transfer across the alveolar membrane between 
animals with and without PEEP. They did however 
note that with PEEP above 20 Torr pulmonary fluid 
was held in the alveoli and prevented from accumulat- 
ing in the larger airways. They also noted that high 
levels of PEEP tended to favor the accumulation of 
fluid in the extravascular space of the lung. Demling 
et al.®7 studied pulmonary edema in dogs caused by 
lobar venous occlusion. They found that at comparable 
intravascular filtration pressures dogs ventilated at an 
end expiratory pressure 10cm of water accumulated in 
fact somewhat more extravascular lung water than 
those ventilated without PEEP. Staub has quantitated 
the rate of water filtration across the pulmonary capil- 
lary membrane in unanesthetized sheep by measuring 
lung lymph flow. Lung lymph flow increased with 
elevated left atrial pressure but there was no difference 
in the rate of increase between sheep breathing spon- 
taneously with 10cm of continuous positive airway 
pressure versus those breathing normally.'* They also 
observed an increase in FRC and a decrease in intra- 
pulmonary shunting in animals breathing against posi- 
tive pressure similar to results obtained in our own 
earlier work with mechanical ventilation. 

It appears clear that positive end expiratory pres- 
sure on the airway is transmitted equally to the intra- 
vascular hydrostatic pressure as well as to the intra- 
pleural pressure. The observation from multiple laborat 
tories^4-^?4 that increasing airway pressure has no 
effect on the rate of water transfer across the pulmonary 
capillary membrane confirms that the increase in air- 
way pressure is transmitted also to the perimicrovas- 
cular interstitial fluid pressure to the same extent as it 
is to the microvascular intraluminal hydrostatic pres- 
sure.'* Staub has quantitated this increase to be ap- 
proximately 50% of the increase in airway pressure” al- 
though this will vary with lung compliance. Hence an 
increase in airway pressure causes no change in the net 
filtration forces across the capillary membrane. These 
conclusions are similar to those reached concerning 
intermittent positive pressure breathing in the past.'? 
Positive end expiratory pressure does not me- 
chanically retard the accumulation of lung water caused 
by an increase in hydrostatic pressure. The benefit of 
continuous positive pressure ventilation either spon- 
taneously or with a ventilator derives from the in- 
crease in FRC and the recruitment of previously col- 


438 BREDENBERG AND WEBB Ann. Surg. e April 1979 


lapsed nonperfused alveoli which thereby reduce intra- 
pulmonary shunting improving oxygen delivery. 


References 


l. Alexander, L. G., Devries, W. C. and Anderson, R. W.: Air- 
way Pressures and Pulmonary Edema Formation. Surg. 
Forum, 24:231, 1973. 

2. Ashbaugh, D. G., Petty, T. L., Bigelow, D. B. and Harris, 
T. W.: Continuous Positive-Pressure Breathing (CPPB) in 
Adult Respiratory Distress Syndrome. J. Thorac. Cardio- 
vasc. Surg., 57:31, 1969. 

3. Aviado, D. M., Jr. and Schmidt, C. F.: Physiologic Basis for 
Treatment of Pulmonary Edema. J. Chronic Dis., 9:495, 
1959. 

4. Bredenberg, C. E., Kazui, T. and Webb, W. R.: Experimental 
Pulmonary Edema: The Effect of Positive End Expiratory 
Pressure on Lung Water. Ann. Thor. Surg., 26:62, 1978. 

5. Caldini, P., Leith, J. D. and Brennan, M. J.: Effect of Con- 
tinuous Positive-pressure Ventilation (CPPV) on Edema 
Formation in Dog Lung. J. Appl. Physiol., 39:672, 1975. 

6. Demling, R. H. and Edmunds, L. H.: Effect of Continous Posi- 
tive Airway Pressure on Extravascular Lung Water. Surg. 
Forum., 24:226, 1973. 


rf 


10. 


11. 


12. 


14. 


Demling, R. H., Staub, N. C. and Edmunds, L. H., Jr.: Effect 
of End-expiratory Airway Pressure on Accumulation of 
Extravascular Lung Water. J. Appl. Physiol., 38:907, 1975. 


. Guyton, A. C. and Lindsey, A. W.: Effect of Elevated Left 


Atrial Pressure and Decreased Plasma Protein Concentration 
on the Development of Pulmonary Edema. Circ. Res., 7: 
649, 1959, 


. Hopewell, P. C. and Murray, J. F.: Effects of Continous Posi- 


tive-pressure Ventilation in Experimental Pulmonary Edema. 
J. Appl. Physiol., 40:568, 1976. 

Hoye, R. C., Paulson, D. F. and Ketchum, A. S.: Total Cir- 
culating Albumin Deficits Occuring with Extensive Surgical . 
Procedures. Surg. Gynecol. Obstet., 131:943, 1970. 

Kusajima, K., Webb, W. R., Parker, F. B., Jr., et al.: Pul- 
monary Responses of Unilateral Positive End Expiratory 
Pressure (PEEP) on Experimental Fat Embolism. Ann. Surg., 
181:676, 1975. 

Levine, O. R., Mellins, R. B., Senior, R. M. and Fishman, 
A. P.: The Application of Starling's Law of Capillary Ex- 
change to the Lungs. J. Clin. Invest., 46:934, 1967. 


. Visscher, M. B., Haddy, F. J. and Stephens, G.: The Physiol- 


ogy and Pharmacology of Lung Edema. Pharm. Rev., 8:388, 
1956. 

Woolverton, W. C., Brigham, K. L. and Staub, N. C.: Effect of 
Positive Pressure Breathing on Lung Lymph Flow and Water 
Content in Sheep. Circ. Res., 42:550, 1977. 


p~ 


Vasopressin has been used with increasing frequency to control 
gastrointestinal bleeding, the beneficial effect being attributed 
to marked splanchnic vasoconstriction. Because vasopressin 
may result in impaired cardiac function and because other 
potent vasoconstrictive substances have been shown to increase 
the pulmonary shunt and decrease arterial oxygenation, this 
study was undertaken to determine the effect of vasopressin on 


~ oxygen availability. Ten healthy anesthetized mechanically 


ventilated dogs received a five hour intravenous vasopressin in- 
fusion, 0.005 U/kg/min. The heart rate decreased moderately 
and briefly. The mean systemic arterial pressure increased and 
then decreased, both minimally. The pulmonary shunt and the 
arterial oxygen content decreased slightly. The total systemic 
resistance increased and the stroke volume decreased, both sub- 
stantially. The pulmonary artery wedge pressure gradually in- 
creased. The oxygen availability decreased markedly. This 
study demonstrated that a vasopressin infusion causes a 
marked decrease in oxygen availability due primarily to a de- 
creased stroke volume and, to a lesser extent during the first 
hour, to a decreased heart rate. The pulmonary shunt 
did not increase. Increased systemic resistance followed 
by a gradual increase in the pulmonary wedge pressure 
suggests that the decreased stroke volume resulted, at least in 
part, from an increased afterload and left ventricular failure. 
It is suggested that until the effect of vasopressin on the cardio- 
pulmonary systems and hence oxygen availability is fully 
studied in critically ill patients, that it be used with caution and 
with appropriate hemodynamic monitoring. 


ASOPRESSIN HAS RECENTLY been used with in- 
V creasing frequency to control gastrointestinal 
bleeding, the beneficial effect being attributed to 
splanchnic vasoconstriction. Although vasopressin can 
result in a decrease in the cardiac output, even when 
given selectively via an intra-arterial infusion, and al- 
though other potent vasoconstrictors have been shown 
to result in a substantial increase in the pulmonary 
shunt and a decrease in arterial oxygenation, there 
have been no studies of the effect of vasopressin on 
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oxygen availability.' ? Knowledge of the effect of vaso- 
pressin on oxygen availability is important because 
patients in whom vasopressin is used may have pre- 
existing cardiopulmonary disease, or in the case of 
critically ill patients with stress bleeding, may have 
acute respiratory failure. 

The present study was prompted by the sudden 


- progression of hypoxia and circulatory failure in 


several critically ill patients with stress bleeding, which 
appeared to coincide with a vasopressin infusion. Be- 
cause the cardiopulmonary failure could have resulted 
from many causes in these critically ill patients, e.g., 
pre-existing cardiopulmonary disease, aggravated by 
sepsis, hypovolemia, and acute respiratory failure, this 
study was undertaken to determine, in a controlled set- 
ting, the effect of a vasopressin infusion on the pul- 
monary shunt, the cardiac output, and hence the oxy- 
gen availability. 2 


Methods 


Ten healthy, mongrel dogs weighing 15-20 kg were 
fed the afternoon prior to surgery, permitted water ad 
libitum until the time of surgery, and were anesthetized 
with intravenous pentobarbital sodium, 30 mg/kg. 
Ventilation was accomplished through a cuffed endo- 
tracheal tube by a mechanical respirator. Oxygenation 
and ventilation were satisfactory in a supine position 
in the control group and this position was therefore 
used in all groups. The animals were sighed every 20 
minutes and suctioned as necessary. Non-occlusive 
catheters were placed in the femoral vein and the aorta, 
and a Swan-Ganz flowdirected catheter* was inserted 
into a foreleg vein and passed into the pulmonary 
artery, the location being determined by the oscillo- 
scopic pressure tracing. Pulmonary and systemic pres- 
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TABLE 1. Hemodynamic Changes in Dogs Receiving Vasopressin Infusion, 0.005 U/kg/min 


—— ———— M H9— a € aa 


Minutes 


Control 5 15 30 60 120 180 240 300 
ECU 
Heart rate 149 + 8 133 + 9 105 + 9* 113 + 8* 123 = 5* 135 € 7 146 +8 148 + 9 155 + 8 
Mean systemic pressure 151 + 5 159 + 4 164 + 7* 159 + 6 148 + 5 144 + 5 143 + 6 134 + 5* 137 + 6 
torr . 

Total systemic resistance 3940 + 250 6143 + 1424* 9047 + 706* 9340 + 930* 8088 + 707* 6390 + 566* 6101 + 788* 5951 + 708* 5528 + 771* 
dyne -sec -cm~ 

Cardiac output 170 + 14 150 + 30 E2 £ 7" 76 + 8* g2 gr 100 + 5* 107 + 8* 104 + 10* 118 + 14* 
ml/kg/min 

Mean pulmonary artery 8 * 0.9 6 + 0.5 7 * 0.8 71 8 + 1 9+1 11 + 1* ast 13 + 2° 
pressure —torr 

Pulmonary artery wedge 0.3 + 0.7 Ll 3*1* 3:12 LET 53 I" 6 € 1* 6 + 2* 3423* 
pressure —torr 

Total pulmonary resistance 218 + 30 173 + 29 196 + 44 277 + 62 182 + 34 135 + 18 226 + 70 181 + 49 150 + 24 
dyne:sec:cm^* 

Shunt 9 * 0.7 7208 4 * 0.3* 4 + 0.6* S = 0.8* 62487 6 + 0.9* $ + 0.9* 6 x ]* 
Qs/Q x 100 

Arterial oxygen content 19.5 + 0.8 19.4 + 0.9 18.0 + 0.7 18.2 + 0.8 17.9 + 0.7 17.9 = 07 i83 2 9.7 18.4 + 0.9 18.9 + 0.8 
vol % 

Oxygen transport 33 +8 30 + 6 14 + 1* 14 + 1* 14 + 0.9* 17 + 0.7* 19. 1* I9 = 2* B2) SEI 
ml/kg/min 


ee Eee 


*N = 10. 


sures were measured by strain gauge manometers and 
continuously recorded. The zero point of the manom- 
eters were set at one-half the anteroposterior diam- 
eter of the chest. The pulmonary wedge pressure was 
obtained with the balloon inflated. Cardiac outputs 
were determined with a densitometer and computer by 
the dye dilution method using indocyanine green. 
Simultaneous samples of blood were withdrawn from 
the pulmonary artery and aorta during at least four 
respiratory cycles. Blood was analyzed for oxygen and 
carbon dioxide tensions and pH by the Clark, Severing- 
haus, and pH electrodes, respectively at 37°. Hemo- 
globin concentrations were measured by the cyan- 
methemoglobin method. Expired gases were collected 
w a Douglas bag for five minute periods and oxygen 
and carbon dioxide fractions were determined. Oxygen 
consumption and carbon dioxide production were cal- 
culated by the expired gas method and the respiratory 
quotient was determined. 

Measurements included cardiac output; mean sys- 
temic, pulmonary artery, and pulmonary artery wedge 
pressures; and Po», Pco,, pH, and hemoglobin concen- 
trations of mixed venous and arterial blood. 

After a steady state was achieved and control values 
obtained, a vasopressin infusion, 0.005 U/kg/min, was 
begun through the femoral vein. During the infusion 
measurements were made at five, 15, and 30 minutes 
and hourly thereafter for five hours. 

The shunt fraction, and systemic and pulmonary re- 
sistances were calculated as previously described.” 
Oxygen availability, the product of the cardiac output 
and the arterial oxygen content, was calculated. Sta- 
tistical analyses were by the students t-test. 


Results 


The mean values of the hemodynamic changes to- 
gether with the standard error of the mean are listed in 
Table 1. Statistically significant changes from control 
are indicated. 

The heart rate decreased moderately and after 30 
minutes gradually returned to control. The mean sys- 
temic arterial pressure increased and then decreased, 
both minimally. The cardiac output decreased mark- 
edly and after one hour gradually increased, always 
remaining below control. The total systemic resistance 
immediately increased substantially, and after 30 
minutes, gradually decreased, remaining well above 
control at all times. The pulmonary wedge pressure 
gradually increased. Both the pulmonary shunt and the 
arterial oxygen content decreased slightly. The oxy- 
gen availability immediately decreased markedly and 
after 1 hour gradually increased but always remained 
well below control. 


Discussion 


This study demonstrated that a vasopressin infusion 
causes a substantial decrease in oxygen availability. 
The decreased oxygen availability resulted almost ex- 
clusively from a fall in the cardiac output due to a de- 
creased stroke volume and to a lesser extent. in the 
first hour, to a decreased heart rate. The rapid in- 
crease in total systemic resistance followed by a 
gradual increase in the pulmonary wedge pressure sug- 
gests that the decreased stroke volume resulted from 
left ventricular failure which in turn resulted from vaso- 
constriction and an increased afterload. Coronary 
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artery vasoconstriction, and a direct depressant effect 
of vasopressin on the myocardium very likely also con- 
tributed to the left heart failure.? 

Previous studies involving catecholamine infusions 
demonstrated that those substances having a vasocon- 
strictive component cause a substantial increase in the 
pulmonary shunt due both to a direct effect on the pul- 
monary microcirculation and an increased cardiac out- 
put.’ The lack of an increase in the pulmonary vascular 
resistance suggests that vasopressin, in the dose used in 
this study, does not cause appreciable pulmonary vaso- 
constriction. Thus the decreased shunt can be ex- 
plained by the decreased cardiac output. 

Because a vasopressin infusion can cause a marked 
decrease in oxygen availability in healthy dogs, it seems 
reasonable to conclude that vasopressin in similar 
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doses will result in at least as great a decrease in oxygen 
availability in patients who already have some degree of 
cardiopulmonary dysfunction. Until the effects of 
vasopressin on the cardiopulmonary systems and 
oxygen availability are fully studied in critically ill pa- 
tients, it is suggested that it be used with caution and 
with appropriate hemodynamic monitoring. 
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Causes for 340 Reoperations on the Extrahepatic Bile Ducts ~ 


JAMES BORDLEY IV, M.D.,* THOMAS TAYLOR WHITE, M.D., F.A.C.S. 


Three hundred forty of 5,086 patients undergoing operations 
on the extrahepatic biliary trees at the Swedish and University 
of Washington Hospitals in Seattle between 1956 and 1970 re- 
quired reoperation on this system. This figure for reoperations 
did not include procedures for subhepatic or subphrenic ab- 
scess and/or wound complications. The most common cause for 
reoperation was an attempt to retrieve a residual or recurrent 
common duct stone (26.8% of the cases). The second most com- 
mon cause for re-exploration was a tumor obstructing the com- 
mon bile duct (18.9%). Less frequent causes for secondary sur- 
gery were stenosis of the ampulla of Vater (10.3%), bile duct 
injury (12.1%), pancreatitis (10.3%), inflammatory stricture 
(1.5%), cystic duct remnant (5%), and many other less im- 
portant problems. Thus 4.7% or almost one in 20 of all our 
biliary operations were secondary. We feel that operative 
cholangiograms supplemented by manometry are the most use- 
ful adjunct towards finding otherwise undetectable biliary 
pathology, whether on the basis of stones, tumors, or struc- 
tures. We also feel that placement of T-tubes with a large arm 
going to the surface will allow the removal of most stones left 
behind after common bile duct explorations with the assistance 
of directable stone baskets. 


PERATIONS ON THE BILIARY TRACT are very com- 
monly performed on most general surgical services. 
More than 500,000 such operations are performed on 
the extrahepatic biliary system in the United States 
each year. Between 3 and 10% of these patients can 
expect to undergo at least one further procedure on the 
biliary tract. ?:57.59.111226 The present study is a retro- 
spective analysis of 340 reoperations in 1,035 patients 
undergoing common bile duct exploration in Seattle in 
the years 1956 through 1970. This study was under- 
taken in an effort to discover the basic reasons for re- 
operations on this system. It was hoped that such an 
investigation would provide further insight into the in- 
cidence of such problems and into the factors which 
make reoperation necessary, and that this information 
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might ultimately reduce the number of such reoperative 
procedures. 


Materials and Methods 


The charts of all patients who had their common bile 
ducts opened at the University of Washington and 
Swedish Hospitals in the years 1956 through 1970 inclu- 
sive were reviewed and summarized. These 1,375 
operations constituted 2776 of the 5,086 total pro- 
cedures performed on the gallbladder and bile ducts 
during this period. The details of the remaining patients 
undergoing cholecystectomy were not included. The 
data was then entered into a PDP-10 Computer using 
a question and answer type of program which had a 
total of 75 variables for each procedure. In this manner 
every known biliary operation in this group of patients 
was entered. Reoperations not including the extra- 
hepatic biliary tree were not entered. The data was then 
statistically analyzed. 


Results 


The 1,375 operations on 1,035 patients (63.1% female 
and 36.996 male) included 1,018 operations performed 
at the Swedish Hospital Medical Center, 153 at the 
University of Washington Hospital, and 204 elsewhere. 
The age distribution of the patients at the time of both 
primary and secondary operations is shown in Figure 1. 
There was a significant difference between the ages of 
the primary and secondary groups only in the 41—50 
age category (p < 0.05). The mean ages were not sig- 
nificantly different (p = 0.67). There was a marked dif- 
ference in morbidity and mortality between the primary 
and secondary groups in spite of the similarity in age. 
The length of the hospital stay was much greater in the 
reoperative groups than in the primary (Fig. 2). More 
than half of the patients were discharged within ten 
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Fic. 1. Age distribution of the patients at the time of primary and secondary operations. Stippled area: primary operations. Diagonal area: 


reoperations. 


days of the primary procedure, but 70% of the patients 
undergoing reoperation stayed for more than ten days 
after a reoperation. There was a statistically significant 
difference (p < 0.001) in the primary (17.7%) versus 
the secondary procedures (27.996). The principal 
complications were bile leak, bile fistula, postoperative 
pancreatitis, wound infections, wound dehiscence, and 
major cardiac and pulmonary problems. The mortality 
rate of secondary operations was 6.596 as opposed to 
3.3% for primary operations (p < 0.01). 

The number of biliary operations per patient is shown 
in Table 1. The majority of the 1,035 patients (74.592) 
had only one procedure, and 264 (25.5%) had more than 
one. One patient had nine operations. The reasons for 
reoperation have been broken down by operation 
number in Table 2. All patients were categorized ac- 
cording to the primary reason for reoperation whether 
they had one or more problems. The largest per- 
centage of our patients were reoperated for residual or 
recurrent stones (26.8%) which constituted a major per- 
centage of the second, third, and fourth reoperations. 
We made no attempt to distinguish between residual 
and recurrent stones. We did, however, examine the 
value of passing Bakes dilater in 885 patients. We 
found that dilitation of the sphincter of Oddi with in- 
struments greater than 6mm in diameter did not prevent 


retention of or recurrence of stones, and did not de- 
crease the need for subsequent operations, and that 
such dilitations were often dangerous. The next most 
common group of reoperations (18.996) was for tumor 
obstructing the common bile duct. This group was 
broken down according to whether the tumor was 
recognized at the first operation (12.1%) and whethef 
the tumor had not been found at the time of the primary 
procedure (6.8%). The third most common reason for 
reoperation was stenosis of the ampulla of Vater in 35 
patients (10.3%), chiefly in patients who had had com- 
mon bile duct stones in the primary procedure and who 
at some time had been thought to pass a stone. 

Bile duct injury with stricture formation accounted 
for only 6% of patients having a second operation, yet 
bile duct injuries made up a larger and larger propor- 
tion of the total as the number of procedures per pa- 
tient increased. A number of procedures for inflam- 
matory stricture were performed in patients in whom 
narrowings were found without obvious prior mechani- 
cal bile duct injury. These were usually thought to be 
secondary to a subhepatic abscess or other similar 
process. There were a few patients with congenital 
deformities. The 35 patients categorized as pancreatitis 
included all those proven to have had this disease with- 
out gallstones, usually on the basis of alcoholism, 
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Fic. 2. Length of hospital 
stay in the reoperative and 
primary groups. 


undergoing biliary drainage procedures. The patients 
categorized as having cystic duct or gallbladder rem- 
nant were those in whom these were the only abnor- 
malities noted. A number of patients who had had a 
cholecystostomy as the primary procedure had com- 
mon bile duct explorations at the second one. The last 
group of patients categorized as "other" were those in 
which no definitive diagnosis could be made and those 
who had primary hepatic problems such as cirrhosis of 
the liver. 

We separately reviewed the 106 patients who had 
both primary and secondary operations carried out at 
the Swedish and University Hospitals. Of the 33 pa- 
tients with retained and recurrent stones, 29 had a com- 


TABLE 1. The Number of Biliary Operations Per Patient 


Number 
of Patients 


Number 
of Operations 


woo00-)9 t^ à Wh = 


mon bile duct operation at the initial procedure. 
Twenty-three of this group had had common bile duct 
stones, and five hepatic duct stones. Fifteen of them 
had had completion T-tube cholangiograms in the 
operating room, and ten had had dilatation of the 
sphincter to greater than 5mm. Two had even had a 
sphincterotomy performed. These measures were ap- 
parently not effective in preventing recurrent or re- 
sidual stones in these patients. Ten of the 11 patients re- 
operated on the biliary tract for pancreatitis at these 
two hospitals had known pancreatitis at the first pro- 
cedure and were having a biliary drainage procedure at 
the secondary operation. More information is detailed 
in Table 3. 


Discussion 


The 340 reoperations in our series are striking in that 
a much lower percentage of these procedures were car- 
ried out for recurrent or residual stones than has been 
reported in the past (Table 4). Almost half of the re- 
operations carried out at the New York Hospital? 
were for retained stones and a much greater percentage 
in most other institutions, *9 9:1?-1?-» We feel that this is 
probably due to the fact that the majority of patients 
operated on at our two hospitals had operative 
cholangiograms carried out through the cystic duct. It 
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TABLE 2. Reasons for Reoperation* 
CINE d:9^-——————.-m-———————————»áÓÓiP ÓÁÓóáÁ&DíáüosáüLu—— 


Total 
Primary Reoperative Diagnosis Op £2 Op #3 Op #4 Op #5-9 All Reops 
TON a ee ee ee ee ee QR NR 
Residual/recurrent stones 75 (28.4) 13 (25.0) 3 (18.8) 91 (26.8) 
Tumor—previously diagnosed 32 OZ. D 5 (9.6) 4 (2.5) 4] ipe" "T^ 
l APT dni 

Tumor—not previously diagnosed 20 (7.6) 2 (3.8) 1 (6.3) 23 (6.8) 
Stenosis of ampulla 29 (11.0) 6 (11.5) 35 (10.3) 
Common duct injury with stricture 16 (6.1) 12 (23.0) 5 (31.3) 8 (100) 41 (12.1) 
Inflammatory stricture 4 (1.5) | (1.9) 3 (L3) 
Congenital deformity 8 (3.0) | (1.9) 9 (2.6) 
Pancreatitis 27 (10.2) 7 (13.5 1 (6.3) 35 (10.3) 
Cystic duct or gallbladder remnant 17 (6.4) 17 (5.0) 
Status postcholecystostomy 25 (9.5) | (1.9) 26 (7.6) 
Other -11 (4.2) .4 (7.7) - 2 (12.5) 7 47 (5.9) 

Totals: 264 52 16 8 340 


* Broken down by operation number. Numbers in parentheses indicate per cent. 


was surprising to see the high incidence of secondary these remnants are not often the cause of symptoms. 
operations for tumor obstructing the common bile duct. Likewise we have a low incidence of secondary opera- 
About one-third of these tumors had not been recog- tions for pancreatitis and for common bile duct injuries. 
nized at the primary procedure, and the remaining two- 
thirds had had inadequate drainage at the primary pro- 
cedure, such as cholecystoenterostomy. We are cur- 
rently examining the types of drainage procedure in the It was surprising to find that 4.7% of the total num- 
hope of preventing the need for so many reoperations. ber of operations performed at our hospitals were re- 
Furthermore we are trying to develop better methods operations on the extrahepatic bile duct. These figures 
of making the diagnosis of tumors of the biliary tract did not include patients undergoing reoperation for sub- 
and pancreas at the primary operation without causing hepatic abscess, and various wound complications. 
an undue morbidity and mortality. The number of pa- Secondly, we found that the morbidity and mortality 
tients with reoperations due to stricture or stenosis of | of secondary biliary operations was significantly 
the ampulla of Vater is about the same as is seenin most greater than that found in primary procedures involving 
institutions.?:*555.1575 We have had a surprisingly low this system. This reinforces our belief that everything 
incidence of secondary procedures for cystic duct and possible should be done to avoid re-exploration. We 
gallbladder remnant, chiefly because we believe that found that over a quarter of our reoperations were for 


Conclusions 


TABLE 3. Relationship of Primary Operation to Secondary Procedure 





Data from Op #1 








Oper- 
Com- Chole- Common ative 
Gall- mon Hepatic Pan-  cystec- duct T-tube Sphincter 
# bladder duct duct crea- tomy a Explor- cholangi- dilated Sphincter- 
Diagnosis (a Op #2 Pts stones stones stones titis Op #1 ation ography >§ mm oplasty 
1. Tumor previously diagnosed 20 4 l — 3 5 8 — — — 
2. Tumor not previously 
diagnosed 8 5 l — l 5 4 l l — 
3. Stenosis of ampulla 5 4 l — 2 4 Fa — l — 
4. Inflammatory stenosis 2 l — — — 2 l — — — 
5. Congenital deformity 4 2 — — — 3 3 — — — 
6. Bile duct injury 5 4 — — — 3 2 — — — 
7. Status postcholecystostomy 11 9 l — 3 — — — — — 
8. Retained/recurrent stones 33 32 23 5 6 32 29 15 10 2 
9. Pancreatitis 11 3 l — 10 7 8 2 l 7 
10. Cystic duct or gallbladder 
remnant l l — — l — — — — 
11. Other 6 6 l — — 5 -— — — 
Total Patients: 106 
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TABLE 4. Comparison with Other Series 


————— M aaa UULU 


N.Y. Duluth Hartman 
Present Hospital Clinic Mallet-Guy Hess and Lumme 
Number of Series [3] [9] [8] [6] [4] - 
Biliary Reoperations 340 166 69 407 95 74 
———————————— USUNN 
Per cent due to recurrent/retained stones 271% 49% 42% 36% 35% 42% 
Per cent due to tumor 19% 2% 6% 3% 2% — 
Per cent due to stenosis of ampulla 10% 11% 7% 14% 44% 8% 
Per cent due to cystic duct or gallbladder remnant 5% 35% 20% 32% 4% 5% 
Per cent due to pancreatitis 10% 2% 12% 9% 6% — 
Per cent due to cystic bile duct injury 12% — 1% 1% 2% — 


EEE 


retained or recurrent stones. This confirms our previ- 
ous studies. We feel from comparative data that opera- 
tive cholangiography was effective in reducing the in- 
cidence of such retained stones in our patients. We feel 
that the placement of T-tubes with a large arm going to 
the surface will allow us to remove such retained stones 
using a directable stone basket in the future.'!° This 
technique alone should reduce the number of retained 
stones requiring reoperation by 50% or more. We also 
feel that the addition of manometry to operative chol- 
angiography will be a useful adjunct. 

Common bile duct injury was the reason for reopera- 
tion in only a small proportion (12%) of our patients. 
This group had, however, by far the greatest morbidity 
found in the entire study. Any reasonable precaution 
which will allow the surgeon to avoid bile duct injury 
should be undertaken. One such precaution which we 
have found useful is one of removing the gallbladder 
from above down before dividing the cystic duct. 

In the past we have felt that sphincteroplasty is nota 
useful operation for solving the problems of chronic 
pancreatitis. This study supports this point of view. 

* The greatest disappointment of this study to us is that 
more information which might result in the prevention 
of reoperations was not generated. The data available 
to an investigator looking backward was too frag- 
mentary to produce statistical information even after an 
exhaustive effort involving entering all available data 
into a large computer. The computer is only capable of 
analyzing data given to it and no more. We expect to 
have further data for the period 1971 through 1978 
gathered in a similar fashion in the near future, but feel 
that no major changes will be generated from this in- 
formation. A recent prospective study" on flow 


and pressure studies carried out over a period of several 
years suggests to us that a similar large scale prospec- 
tive analysis of all patients undergoing biliary opera- 
tions at our hospitals will generate much more useful 
data. Such a study is now being planned. 
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Changes in the Costs of Elective Cholecystectomies, 


1955-1965-1975 


BJÖRN LINDGREN, BENGT G. PETERSSON, RALPH SÖRBRIS, STIG BENGMARK 


The costs for elective cholecystectomies were measured 1955, 
1965 and 1975. The average length of stay decreased by 25% 
between 1955 and 1965 and with the same amount between 
1965 and 1975. In spite of these marked reductions in the 
average length of stay there was only a significant decrease in 
costs between 1955 and 1965 but not between 1965 and 1975. 


HOLECYSTECTOMY for cholelithiasis is one of the 
most common surgical procedures in the Western 
world. The prevalance of the disease is increasing and 
seems well correlated to the type of food ingested in 
the developed countries.*!?!? [n spite of several at- 
tempts to treat cholelithiasis conservatively, surgery 
remains the only radical treatment.^!! Furthermore, it 
is evident from the literature that the indications for 
surgery should be wide in the light of the natural history 
of the disease.?9.1?.16 

In Sweden the yearly amount of cholecystectomies 
performed varies between 35,000 and 40,000, com- 
prising 15—20 per cent of the available beds in our sur- 
gical departments. Therefore, it is not surprising that 
many attempts to lower the costs for this procedure 
have been made, as a way of reducing the growth of the 
cost of public health care. 

The attempts have, thus far, been concentrated on 
the possible increase in productivity as a result of a 
reduction of hospital bed days.'?*^ In this study we 
present data from 1955, 1965 and 1975, showing, that, 
in spite of markedly reduced length of hospital stay, 
the average cost of treatment per case did not de- 
crease at the same high rate for uncomplicated elec- 
tive cholecystectomies. 


Materials and Methods 


In order to exclude the effects of changed age or sex 
distribution, or of changed proportion of more com- 
plicated cases, we chose to examine women, aged 45 
to 59, with uncomplicated elective cholecystectomies. 





Reprint requests: Ralph Sórbris, Department of Surgery, 221 85, 
Lund, Sweden. 
Submitted for publication: October 25, 1978. 


From the Department of Surgery and Department of 
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Our definition of an uncomplicated cholecystectomy 
is an elective operation with no complicating explora- 
tion of the common duct. The surgical procedure was 
almost identical for each year studied. The incision 
was either subcostal, upper transrectal or upper 
midline. Careful preparation of the common duct 
anatomy and routine cholangiograms were done. No 
extirpation of the gallbladder was performed until the 
cholangiogram indicated normal conditions. In 1955 
and in 1965 routine drainage of the abdomen was 
done for one or two days postoperatively. In 1975, 
however, this was done only in a few cases. 

Fifty-nine, 54 and 33 patients from 1955, 1965, and 
1975 respectively, filled the criteria mentioned above. 
Two patients from 1955 and one from 1975 were ex- 
cluded, due to lack of information about the length 
of time of operation. From the patient records we noted 
as far as possible every input, i.e. ‘‘hotel services,” 
length of operation, x-ray examinations, clini¢al 
physiological examinations, laboratory examinations, 
etc. We then calculated the cost of treatment for each 
case in fixed prices, i.e. the effects of inflation were 
eliminated. As all prices of these inputs are not avail- 
able in Sweden because of the absence of markets in 
socialized medicine, they have to be calculated in some 
way. We made no such imputations of our own but 
used the prices calculated for 1971 in a study by Spek- 
Thorburn.'* Their method is principally the same as the 
one used by Babson.? 


Results 


The main results of the investigation are summarized 
in Table 1. As is demonstrated, the average cost de- 
creased by 18% between 1955 and 1965 and by further 
7% between 1965 and 1975 or, totally, by 25% from 1955 
to 1975. The 7% decrease between 1965 and 1975 is not 
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TABLE 1. Mean Cost (and Standard Deviation) Expressed in 1971 
Level of Cost for a Cholecystectomy* 
l———— ———— a 


Total Cost 
——————— Preoper- Peroper- Postoper- 
Year Mean SD atively atively atively 
——————————— ———'— Da! (m 
1955 4391 153 962 910 2519 
1965 3585 129 746 970 1869 
1975 3340 169 677 1303 1360 





* Total surgical procedure and divided on preoperative, peroper- 
ative and postoperative costs. 


statistically significant. When we tested the hypothesis 
that the populations from 1965 and 1975 are samples 
from the same larger population, it appeared that the 
variation within each sample is great in comparison 
with the variation between the two samples. So the nil 
hypothesis that they belong to the same population 
was accepted (F = 1.35 v, = 2 », = 86 DFR). 

For 1955 the total hospital cost of a cholecystectomy 
varied between SKr (Swedish Krona) 2,845 and 7,585. 
In 1965 the cost varied between SKr 2,033 and 7,521. 
Finally in 1975 the cost varied between SKr 2,344 and 
6,585. The variation is presented in Figs. 1—3. All 
three frequency-distributions are positively scew. In 
each of the three years there were a few cases with con- 
siderably higher costs than the average. The median 


NUMBER OF 
PATIENTS 


5000 
5500 


4000 
4500 


2000 3000 
2500 3500 


6000 
6500 


Ann. Surg. e April 1979 


cost is therefore somewhat less than the mean cost; 
SKr 4,146 against 4,391 in 1955, SKr 3,368 against 
3,585 in 1965 and SKr 3,091 against 3,340 in 1975. 

As previously mentioned, the total average cost de-.. 
creased between the three years of observation. But 
within this total figure the cost of peroperative meas- 
ures increased, while the costs of preoperative and 
postoperative measures decreased (Table 1). 

In the cost of preoperative measures the length of 
operation is a main contributing factor. As seen in 
Table 2 the length of operation increased by 1296 from 
1955 to 1965 and by a further 22% from 1965 to 1975. 
The length of operation varied from 35 to 120 minutes 
in 1955, between 40 and 150 minutes in 1965, and be- 
tween 45 and 180 minutes in 1975. The experience of 
the average surgeon measured as the number of years in 
the profession after the state authorization is shown to 
decline in Table 3. The proportion of technically dif- 
ficult operations did not increase from 1955 to 1975. 
(Table 4). Difficult operations are those where the sur- 
geon had to do sharp dissection and expressed extreme 
difficulties in the surgical record. 

Behind the decrease in the cost of preoperative and 
postoperative care there was a sharp decline in the 
average hospital stay (Table 5). The average length of 
stay decreased by 25% between 1955 and 1965 and with 
the same amount between 1965 and 1975. The length of 
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Fic. 2. The costs for a 
cholecystectomy 1965, 54 
patients. 


FiG. 3. The costs for a 
cholecystectomy 1975, 32 
patients. 
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TABLE 2. Mean Length of Operation in Minutes in 1955, 
1965, and 1975 


Time 
Year in Minutes 
1955 65 
. 1965 73 
1975 89 


hospital stay varied between five and 24 days in 1955 
and 1965 and between five and 14 days in 1975. The 
distributions are shown in Figures 4—6. It is shown 
that for each of the three years there were a few cases 
who required considerably more pre- and postoperative 
care than the average. 


Discussion 


Increased medical efficiency can very seldom be ob- 
tained without changes in the principles of medical 
treatment. Only minor progress will come from chang- 
ing surgical instruments, turning to new localities, 
changing the organization, etc. Instead. increased 
efficiency is achieved by radical changes as seen from 
poliomyelitis, tuberculosis and other diseases — always 
the results of great efforts in research. This, however, 
does not exclude the necessity that even smaller steps 
should be made to improve efficiency. 

In spite of the fact that cholecystectomy is a very 
common procedure, and although many articles have 
been written about its handling, there are still great dif- 
ferences in the routine from one doctor to another and 
from one hospital to another. Some surgeons do routine 
operative cholangiograms, some put in abdominal 
drains in all cases, some claim that the patient should 
have a nasogastric tube for at least two days postopera- 
tively and some believe that the patients should stay in 
bed for three days and in hospital at least ten days post- 
operatively.!? Unfortunately, these different con- 
siderations are based more on *'long experience” and 
less on scientific studies. One of the largest controver- 
sies between surgeons, hospitals, and nations regards 
the number of days a patient should stay at hospital 
after operation, without compromising safety. Some 
authors have proved that it is possible to decrease the 
number of bed days considerably with complete safety, 


TABLE 3. The Surgeons' Average Number of Years in the Profession 
After State Authorization 


Average Number 


Year of Years 
1955 12 
1965 y 
1975 3 
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TABLE 4. Number of Difficult Cholecystectomies and Their Relative 


Part of the Total Operations in the Investigation* 


Number 
of Difficult ~ 

Number of Operations 

Difficult Expressed 

Year Operations as Per Cent 
1955 7 12 
1965 3 6 
1975 2 9 


* Difficult operations are those where the surgeon had to do sharp 


dissection and in the operation diary expressed extreme difficulties. 


and thereby increase the efficiency of the procedure.’ 
However, when the economic benefits of early dis- 
charge, home care, etc. are discussed, it is most often 
taken for granted that the cost of an additional bed day 
or a bed day less would be the same as the average bed 
day cost. This approach heavily overestimates the 
benefits of shorter hospital stay, as the cost of a bed 
day varies for each case with a peak at the beginning of 
the stay. Therefore, a general reduction of the length of 
stay will automatically raise the average cost per bed 
day, ceteris paribus (Figs. 7-9). Besides, it is not 
always possible to shorten stays, without increasing 
the use of labor, e.g. physiotherapists, or other factors 
of production, which will further raise the cost of a 
bed day. Thus, a reduction in the number of bed days 
might increase the cost of treatment per case. To be 
able to make correct comparisons between different 
treatments it is necessary to calculate the cost of pro- 
viding the treatment in detail as the sum of the costs of 
the inputs of physicians, EKG’s, x-rays, “hotel serv- 
ices,” and so on. 


In this study we found that the mean number of bed 


days decreased by 25% between 1955 and 1965 and by 
the same amount between 1965 and 1975. Thus, on a 
very superficial consideration it might look like an in- 
creased productivity by over 60% from 1955 to 1975. 
From the results it is evident that the true increase is 
only about 30%. Several factors contributed to this. 


TABLE 5. Average Number of Bed Days, Totally, and Divided 
Preoperatively and Postoperatively in 1955, 1965 and 1975 


Number of Bed Days 


Preoper- Postoper- 
Year Average atively atively 
1955 12.6 3.0 9.6 
1965 9.4 2.3 7.1 
1975 7.1 2.1 5.0 


The day of admission to and the day of discharge from the 
hospital counted as one day each, the gross length of care. In some 
contexts these days are counted as only half a day each, the net 
length of care. 
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First, the preoperative measurements, e.g. EKG's 
and x-rays of the heart and lung, increased from 1965 to 
1975. Second, the length of operation increased from 
1955 to 1975 by nearly half an hour, mainly due to less 
experienced surgeons and an increased number of 
students educated at the operation theater. The mean 
length of operation in 1975 of about 90 minutes is, how- 
ever, not exceptionally high compared with the litera- 
ture on experienced surgeons.*? Third, every gallblad- 
der was examined 1975 by a pathologist, which was not 
the case in 1955 nor in 1965. Lastly, in the postopera- 
tive treatment the use of parenteral glucose solutions 
were considerably more common in 1955 than in 1965 
or in 1975. The actual cost for the parenteral solutions 
given was low. It was, however, not possible to esti- 
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mate the extra labor used, which might be of impor- 
tance. Nor was it possible to estimate the activity of the 
physiotherapists during the years studied, but it can 
be assumed that this activity increased from 1955 to 
1975. To what extent these tendencies in the postopera- 
tive treatment counterbalance is impossible to answer 
for lack of data. 

It should also be observed, that there is an assump- 
tion of constant quality of treatment in our calculation 
of the changes in productivity. If there were any change 
in the quality, this should ideally be taken into account 
in the estimate. It was, however, impossible to in- 
vestigate postoperative complication frequencies in 
1955, nor in 1965, due to lack of policlinical diaries 
from these years. So, no corrections for changes in 
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quality are made, but there seems at least to be no 
reason to assume any decline in the quality. 

From the results above it is evident that the length 
of hospital stay is only one factor that influences the 
efficiency in bile-stone surgery. Therefore, the main 
interest in future studies or policies should not be given 
to the average length of hospital stay but to the cost of 
treatment per case. The most important question is, of 
course, if it is possible to further reduce the cost of 
treatment and, if so, in what ways. This study cannot 
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Fic. 6. The number of bed 
days for 32 patients 1975. 
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give a definite answer but points on some factors which 
might be studied further in prospective studies. Is it 
possible to reduce the preoperative investigations? 
Should attempts be made to decrease the length of 
operation? Is the operative cholangiogram always 
the best and the cheapest method to exclude the pos- 
sibility of stones in the common duct? Is it reasonable 
to decrease the number of bed days further and even 
make policlinical cholecystectomies in selected cases? 
Some of these questions are currently being studied at 
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Fic. 7. Cost per patient day for 57 patients, treated for uncomplicated elective cholecystectomy in 1955, distributed according to length of stay. 
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Fic. 8. Cost per patient day for 54 patients, treated for uncomplicated elective cholecystectomy in 1965, distributed according to length of stay. 
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our department. For that purpose, the costing method, 
used here, will be of still greater value. 
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half 


the problem 


Apprehension and reaction to 
pain make up the other very 
important half. And Synalgos-DC 
is the analgesic that treats both 
halves of the pain problem: 
Promethazine helps relieve ap- 
prehension and reaction to pain, 
while the analgesic components 
help relieve moderate to mod- 
erately severe pain* 

Synalgos-DC contains dihydro- 
codeine, a semi-synthetic 
narcotic analgesic related to 
codeine, with multiple actions 
qualitatively similar to codeine. 
qi status permits telephone 
prescriptions and authorized 
refills up to 5 times in 6 months 
(unless restricted by state law). 


of the problem 


Syna gos-DC 


Drocode (dihydrocodeine) bitartrate 16.0 mg. (Warning: May 
be habit-forming); Promethazine hydrochloride 6.25 mg. 
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moderate to moderately severe pain in | 
| those situations where the physician | 
| wishes to add a mild sedative effect 
Final classification of the less-than- 
elective indications requires further | 
nvestigation | 
Contraindications: Hypersensitivity to 
dihydrocodeine, promethazine, aspirin, 
phenacetin 
Warnings: Sal icylates should be used with 
extreme caution in the presence of peptic 
ulcer or coagulation abnormalities. Drug 
nce: Dihydrocodeine con produce 
drug dependence of the codeine type and 
therefore has the potential of being 
abused. Psychic dependence, physical de- 
pendenceandtolerance may develop upon 


repeated administration of dihydroco- 
deine, and it should be prescribed and 
administered with the same degree of 
caution appropriate to the use of other 
oral narcotic-containing medications. 

Like other narcotic-containing medico- 
tions, dihydrocodeine is subject to the 
provisions of the Federal Controlled 
Substances Act. Usage in Ambulatory 
Patients: Dihydrocodeine and prometho- 
zine may impair the mental and/or physi- 
cal abilities required for the performance 
of potentially hazardous tasks such as 
driving a car or operating machinery. The 
patient using Synalgos-DC should be cav- 
tionedaccordingly. Interactions with other 
Central Nervous System Depressants: Po- 
tients receiving other narcotic analgesics, 
general anesthetics, other phenothiazines, 
tranquilizers, sedative-hypnotics or other 
CNS depressants (including alcohol) con- 
comitantly with Synalgos-DC may exhibit 
an additive CNS depression. When such 
combined therapy is contemplated, the 


dose of one or both agents should be re- 
duced. Patients who have demonstrated 
o hypersensitivity reaction (e.g. blood 
dyscrasia, jaundice) with a phenothiazine 
should not be re-exposed to any pheno- 
thiazine, including Synalgos-DC, unless in 
the judgment of the physician the poten- 
tial benefits of the treatment outweigh 
the possible hazards. Usage in Pregnancy: 
et yroduction studies have not been per- 
formed in animals. There is no adequate 
information on whether this drug may 
atfect fertility inhuman males and females 
or has a teratogenic potential or other 
adverse effect on the fetus. Usage in 
Children: Since there is no experience in 
children who have received this drug, 
safety and efficacy in children have not 
been established. Precautions: Phenacetin 
has been reported to damage kidneys 
when taken in large amounts for a long 
time. Promethazine should be adminis- 
tered cautiously to patients with cardio- 
vascular or liver disease. Synalgos-DC 


should be given with caution to certain 
patients sucn as the elderly or debilitated 
and those with hypothyroidism, Addison's 
disease and prostatic vos edil and 
urethal stricture. Adverse Reactions: The 
most frequentlyobserve dreac tions include 
lightheadedness, diz drowsiness 
sedation, nausea, constipation 
pruritus, skin reactions, and rarely, hypo- 
tension. Drug Interactions: The CNS de 
pressont effects of Synalgos-DC may be 
additive with that of rs CNS depres 
sants. See Warnings. Aspirin may enhance 
the effects of anticoagulants and inhibit 
the uricosuric effects of uricosuric agents 
Consult direction cir ular before 
prescribing 


IVES LABORATORIES INC. 
New York, N.Y. 10017. 


Dedicated to improving the Gj 
quality of life, through Medicine” 


fOMiIT ing, : 





46A . 


ANNALS OF SuRGERY is a monthly journal which 
considers for publication original articles in the 
field of surgery. It is the oldest continuously pub- 
lished journal in the English language solely 
devoted to ‘the surgical sciences. The Editorial 
Board considers only papers judged to offer sig- 
nificant contributions to the advancement of 
surgical knowledge. 


CowrniBuTIONs. Four typed copies of the 
manuscript and four copies of the illustrations 
should be sent prepaid to the Chairman of the 
Editorial Board of ANNALS OF SURGERY: 


David C. Sabiston, Jr., M.D. 
Annals of Surgery 
Department of Surgery 
Duke University Medical Center 
Durham, North Carolina 27710 


Manuscripts and references should be typed 
double spaced on one side of 8% 11 paper 
leaving wide margins. Authors should retain a 
complete copy of the manuscript including illus- 
trations in the event that the manuscripts are lost 
in the mail. A complete address for reprint re- 
quests should be included on the title page to- 
gether with the name of the institution from 
which the work is being published. 

An abstract of not more than 200 words should 
be placed at the beginning of the manuscript. It 
should accurately reflect the paper and provide 
readers with a reliable impression of the contents 
and conclusions of the work. 

Digits one to ten should be spelled out, ex- 
cept when used for units of measurement (time, 
weight, volume, dosage, degrees) percentage, or 
when decimals are involved; for numbers above 
ten, numerals should be used. Dorland's Medical 
Dictionary and Webster's International Diction- 
ary may be used as standard references. Scientific 
names for drugs should be used when possible. 
Copyright or trade names of drugs should be cap- 
italized. Units of measurement should be ex- 
pressed in the metric system. Temperature should 
be expressed in degrees centigrade. All contribu- 
tions should be submitted in English. 

Black and white illustrations will be repro- 
duced free of charge, but the publisher reserves 
the right to establish a reasonable limit upon 


the nner supplied. Color illustrations will be 


Notice to Contributors and Subscribers 


published at the authors expense. Black and 
white photographs should be in the form of glossy 
prints. Line and wash drawings should be black t 
on white paper, with lettering in black india ink 
or transfer lettering, large enough to be readable 
after necessary reduction. Large or bulky illustra- 
tions should be accompanied by smaller glossy 
reproductions of the same. Hlustrations should be 
numbered, the tops indicated, and the author's 
name and the title of the article in brief appear 
on the back. A separate typewritten sheet of 
legends for the illustrations should be supplied. 
An alphabetical list of numbered references 
should appear at the end of the manuscript with 
corresponding numbers in the text. All references 
should be specifically mentioned in the body of 
the manuscript. The list of references should be . 
selective with not more than 20 references except 
under unusual circumstances. References should 
conform to the style of the Index Medicus. 


McNamara, J. J., Molot, M. D. and Stremple, J.: Changes in 
Some Physical Properties of Stored Blood. Ann. Surg., 174:58, 
1971. 


PUBLISHERS NOTICES 


CHANGE or Appress: Please allow 60 days be- 
fore date of issue for change of address. Notifica- 
tion should include the old as well as the new 
address, with indication of whether the change is 
temporary or permanent. Please give the name of 
the journal. 

Copies will not be replaced without charge 
unless we receive a request within 60 days of the 
mailing in the U. S. or within 90 days in all other 
countries. 


BUSINESS ADDRESS: Subscriptions, reprints, ad- 
vertising, and all business communications should 
be addressed to: 


ANNALS OF SURGERY 
J. B. Lippincott Co. 
East Washington Square 
Philadelphia, Pa. 19105 


Published Monthly. Subscription Rates $27.00 per 
year in United States and possessions; all other 
countries $37.00. All prices include postage. Single 
issues $5.00. Rate for Residents, U.S. only, $19.00. 


The publishers accept no responsibility for 
opinions expressed by contributors. 








Now... 


in moderate to severe pain 


Bristol Labóratories is pleased to an- 
nounce a new, extensively studied, 
nonnarcotic, parenteral agent that 
comes closer to the ideal analgesic— 
combining a high degree of potency 
in the relief of moderate to severe 
pain, with a low potential for unde- 
sirable side effects. 


Important new option when 
potent parenteral analgesics 
are indicated 


E Standard doses of Stadol are as 
effective in relieving pain as standard 
doses of both morphine * and 
meperidine.* ^ 


E By either I.M. or I. V. route—pro- 
vides prompt onset of analgesia, 
achieves peak activity rapidly, main- 
tains effects for 3—4 hours. 


B Distinguished by its favorable side 

effects profile, ^^ ?'7?7*?—low physi- 
cal-dependence liability, limited respi- 
ratory depressant effect, little nausea 


Unsurpassed pain relief 
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€ «um Butorphanol tortrote 0.5 mg. 
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= Butorphanol tartrate 1.0 mg 
sæ Butorphonol tartrate 2.0 mg. 
uu Morphine sulfate 2.5 mg. 
wmm Morphine sulfate 5.0 mg 
N=116 
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Average mean pain relief scores 
In response to butorphanol tartrate 
and morphine sulfate 


In this study "... butorphanol tartrate 

0.5 mg produced greater relief than 
morphine sulfate 2.5 mg and butor- 
phanol tartrate 1.0 and 2.0 mg produced 
greater relief than morphine sulfate 

5.0 mg.” (DelPizzo') 


Morphine 








HO 


and vomiting, and low incidence of 
CNS effects other than sedation. 


E 2 mg. of Stadol produces an order 
of respiratory depression similar to 
that caused by 10 mg. of morphine. 
In contrast to morphine, increasing 
Stadol doses yield greater analgesic 
effect,’ without appreciably increas- 
ing liability for respiratory depres- 
sion.'° 


Unsurpassed pain relief 


3.5 - —————— 
Moderate to severe poin, all doses I.M 

=s Butorphano!l | mg. 70 kg 
=m Butorphanol 2 mg. 70 kg 
emm Butorphanol 4 mg./70 kg 
ums Meperidine 40 mg. 70 kg 
=s Meperidine 80 mg. /70 kg 
N= 104 
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Average mean pain relief scores 
In response to butorphanol tartrate 
and meperidine hydrochloride 


In moderate to severe pain, butorphanol 
tartrate provided relief ’’... that was not 
statistically distinguishable from that 


achieved with 80 mg/70 kg meperidine.” 
(Gilbert et al*) 


Please see last page for a brief summary of prescribing information. 
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B The low addictive potential of 
Stadol?' is underscored by its narco: 
antagonist properties. 


Stadol is not recommended for 
patients physically dependent on 
narcotics or with significant pre- 
vious narcotic experience. Its use 
in such patients, without prior 
detoxification, will result in induc 
tion of withdrawal reactions. 
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In this graph based on alveolar carbon 
dioxide tension (PACO;) measurements, 
the flatter the curve, the less respiratory 
depression. "The flat dose-response cur 
... Of butorphanol may indicate that, 
because of its antagonistic properties, 
there is a limit to its respiratory depres- 
sant effects. (Adapted from Nagashima et a 
Unlike morphine with its steep dose- 
response curve, the magnitude of res- 
piratory depression does not increase in 
dose-related manner with Stadol, withii 
the range of recommended doses. 
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The following table shows a side-by-side clinical comparison 
of Stadol with both morphine and meperidine. 


Clinical 
parameters Meperidine Morphine Stadol 


moderate to moderate to moderate to 
severe pain severe pain severe pain 
Standard I.M. 75-100 mg. 8-10 mg. 2 mg. 
dose (1 to 4 mg.) 
Standard I.V. 50-100 mg. 4—10 mg. B 1 mg. 
(0.5 to 2 mg.) 


dose 
Usual route of I.M./I.V. I.M./1.V. I.M./I.V. ° 
administration 

























Onset of pain 30 minutes 30 minutes less than 30 
relief I.M., very I.M., very minutes I.M., 
rapidly I.V. rapidly I.V. very rapidly I.V. 





























within 1 hour 
I.M., within 
30 minutes |.V. 


within 1 hour 
I.M., within 
20 minutes l.V. 


within 1 hour 
I.M., within 
30 minutes I.V. 


Peak analgesic 
activity 


Duration of pain | slightly less about 4 hours 3—4 hours | 
relief I.M./1I.V. than morphine 

Addicting low | 
potential E 


dose-related 
depression 


Respiratory 


limited depres- 
effects 


sion—no appre- 
ciable dose- 
related increase 
within the range 
of recommended 
doses. 


dose-related 
depression 





Data for this table were obtained from: Jaffe, J. H. and Martin, W. R.: Narcotic analgesics and 
antagonists, in The Pharmacological Basis of Therapeutics (Goodman, L. S. and Gilman, A., eds.), 
ed. 5, New York, Macmillan, 1975, pp. 245—283; AMA Drug Evaluations, ed. 3, Chicago, 1977, 
pp. 325—339; and from manufacturer recommendations. 
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INDICATIONS AND USAGE— 

Stadol is recommended for the relief of moderate to severe pain. 
CONTRAINDICATIONS — Stadol should not be administered to patients who have 
been shown to be hypersensitive to it. 

WARNINGS — Patients physically dependent on narcotics: Because of its an- 
tagonist properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 

Due to the difficulty in assessing addiction in patients who have recently received sub- 
stantial amounts of narcotic medication, caution should be used in the administration of 
Stadol. Detoxification of such patients prior to usage should be carefully considered. 
Drug dependence: Special care should be exercised in administering Stadol to emo- 
tionally unstable patients and to those with a history of drug misuse. When long-term 
therapy is contemplated, such patients should be closely supervised. Even though 
Stadol has a low physical-dependence liability, care should be taken that individuals 
who may be prone to drug abuse are closely supervised. It is important to avoid in- 
creases in dose and frequency of injections by the patient and to prevent the use of the 
drug in anticipation of pain rather than for the relief of pain 
Head injury and increased intracranial pressure: Kithough there is no clinical ex- 
perience in patients with head aby it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in cases of 
head injury can produce effects (e.g., miosis) which may obscure the clinical course of 
patients with head injuries. In such patients Stadol must be used with extreme caution 
and only if its use is deemed essential. 

Cardiovascular effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit (see Clinical Pharmacology), the use of this drug in acute myocardial 
infarction or in cardiac patients with ventricular dysfunction or coronary insufficiency 
should be limited to those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS — Certain respiratory conditions: Because Stadol causes some res- 
piratory depression, it should be administered only with caution and low dosage to pa- 
tients with respiratory depression (e.g., from other medication, uremia, or severe infec - 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 

Impaired renal or hepatic function: Although laboratory tests have not indicated 
that Stadol causes or increases renal or hepatic impairment, the drug should be ad- 
ministered with caution to patients with such impairment. Extensive liver disease may 
predispose to greater side effects and greater activit from the usual clinical dose, pos- 
sibly the result of decreased metabolism of the drug A the liver. 

Biliary surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 

Usage in pregnancy: The safety of Stadol for use in pregnancy has not been estab- 
lished; therefore, this drug should be used in pregnant patients only when, in the judg- 
ment of the physician, its use is deemed essential to the welfare of the patient. 

Reproduction studies have been performed in rats, mice, and rabbits and have re- 
vealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 2.5 
to 5 times the human dose. 

Usage in labor and delivery: Safety to the mother and fetus following administration 
of Stadol during labor and delivery has not been established. 

Usage in nursing mothers: The use of Stadol is not recommended in nursing mothers 
since it is not known whether this drug is excreted in human milk. 

Pediatric use: Safety and efficacy in children below age 18 years have not been estab- 
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lished. 

ADVERSE REACTIONS —The most frequent adverse reactions in 1250 patients treated 

with Stadol are: sedation (503, 40%), nausea (82, 696), clammy/sweating (76, 6%). 
Less frequent reactions are: headache (35, 3%), vertigo (33, 3%), floating feeling 

TY oc). dizziness (23, 2%), lethargy (19, 2%), confusion (15, 1%), lightheadedness 

12, 1%). 

Other adverse reactions which may occur (reported incidence of less than 196) are: 
CNS effects: nervousness, unusual dreams, agitation, euphoria, hallucinations 
Autonomic effects: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 
eye: diplopia or blurred vision 
OVERDOSAGE — Manifestations: Although there have been no experiences of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or intentional 
misuse as well as therapeutic use. Based on the pharmacology of Stadol, overdosage 
could produce some degree of respiratory depression and variable cardiovascular and 
central nervous system effects. 
Treatment: The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated con- 
stantly and appropriate supportive measures instituted, such as oxygen, intravenous 
fluids, vasopressors, and assisted or controlled respiration. 
DOSAGE AND ADMINISTRATION —Adults: Intramuscular —The usual recom- 
mended single dose is 2 mg. This may be repeated eyery three to four hours, as neces- 
sary. The effective dosage range, depending on the severity of pain, is 1 to 4 mg. re- 
peated every three to four hours. At this time, there is insufficient clinical data to rec- 
ommend single doses beyond 4 mg. 
Intravenous — The usual recommended single dose for intravenous administration is 1 
mg. repeated every three to four hours as necessary. The effective dosage range, de- 
pending on the severity of pain, is 0.5 to 2 mg. repeated every three to four hours. 
Children: Since there is no clinical experience in children under 18 years, Stadol is not 
recommended in this age group. 
Storage conditions: When stored at room temperature, the stability of the solution in 
vials is 2 years. 
SUPPLY — Stadol (butorphanol tartrate) Injection for I.M. or I. V. use, 2 mg. per ml., 
2-ml. vial; 1 mg. per ml., 1-ml. vial; 2 mg. per ml., 1-ml. vial; 2 mg. per ml., 10-ml. 
multi-dose vial. 
NDC 0015-5644—2 mg. per ml., 2-ml. vials 
NDC 0015-5645-1 mg. per ml., 1-ml. vials 
NDC 0015-5646—2 mg. per ml., 1-ml. vials 
NDC 0015-5648—2 mg. per ml., 10-ml. multi-dose vials 

For information on package sizes available, refer to the current price schedule. 
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GORE-TEX reinforced 
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60,000 implants: 
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Summary of Clinical Data, as of September 25, 1978. 
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Fem-pop 1740 1526 88% 3.6 34 

Ilio-fem 153 145 95% 4.] 22 | 
Ilio-pop 58 54 9396 2.1 18 H 
Fem-fem 105 98 93% 2.3 20 s 
Pop-segmtl 14 11 7996 L3 17 | 
Aorta-pop 21 16 7696 2.4 14 j 
Aorta-fem 133 128 9696 6.4 29 s 
Axil-fem 143 132. 9296 1.7 14 ^ 
Axil-bifem 3l 31 100% 3.7 16 f 
Aorto-iliac 5 5 10096 2.0 6 à 
Fem-profunda 14 11 7996 1.9 15 t 
Axil-pop 19 17 89% 5.5 16 K 
Iliac-fem 2 l 50% 3.5 7 f 
Iliac-pop 10 7 70% 6.0 24 r 
Others 4 2 5096 «0.5 l , 
Croup Totals à 
fendist- -pop 958 792 8396 3.2 34 j 
Fem-ant-tibial 183 129 7096 1.5 19 $ 
Fem-post-tibial 292 197 67% 2.6 38 i 
Fem-peroneal 111 78 7096 1.7 22 W 
Aorta-ant-tib 2 l 50% 0.0 0 
Ileo-post-tib 5 80% 1.2 6 

Ileo-pop 5 3 6096 3.0 5 
Fem-dorsalis ped 24 13 5496 3.0 12 
Aorto-dist pop 5 5 10096 4.8 7 

Iliac ant-tib d 4 100% 3.2 8 
Axil-dist-pop 2 2 100% 11.0 13 
Iliac-dist-pop 4 2 50% 0.5 l 
Pop-post-tib 2 2 100% 0.5 l 

Other 7 3 4396 <0.5 l 

Group Totals 1604 5 i p 
Cross-over Grafts H 
Fem-fem 185 176 sj 
Fem-pop 37 33 : H 
Fem-profunda fem 3 3 100% 2.3 7 4 
Axil-fem 6 6 100% 3.0 16 d 
Fem-distal pop l l 10096 7.0 7 ; 
Others 4 3 75% «0.5 | 
Group Totals 

Composite Gra 

C-fem-distal-pop 9 ; 8 e 
C-fem-ant-tib 3 3 10096 6.0 7 1 
C-fem-post-tib 14 13 93% 3.6 7 2 
C-fem-peroneal 4 4 10096 2.5 5 

Group Totals 30 29 9726 3.4 8 
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Group Totals 61 51 8496 3.1 27 | 
Other Arterial Grafts H 
Renal artery 18 17 94% 10.7 30 E 
Axil-axil 33 33 10096 4.] 18 l 
Carot-subclav 52 50 96% 8.9 31 $ 
Aorto-coronary 15 11 7396 24 17 H 
Aorto-renal 25 23 9296 4.0 26 | 


Venous Grafts Lx 7 : 2 
Patches n = 94% 


Tl Totals, All Operations 6291 5469 87% 3.2 42 


In 1977, we said: "It is time 
to consider GORE-TEX reinforced 


r^ polytetrafluoroethylene (PTFE) 


vascular grafts as a viable alterna- 

tive to saphenous vein autografts! 
Has experience borne out that 

claim? Let's take another look. 


rei 
works. r 





If anecdotes were data, 
we'd have no trouble proving 
this point. Most surgeons who 
have used our grafts are high in 
their praise. 

It is, in the majority opinion, 
the first such graft to come close 
to the promises made for it. 

It is, according to observations 
and recent in vitro studies, 
relatively thromboresistant. And, 
when a thrombus forms, it is easy 
to de-clot. 

It is, according to theory but 
not yet confirmed by data, less 
likely to present embolism prob- 
lems later. (A thin, stable intima 
forms. Whether it's a neointima, 


pseudointima, or true endothelium juo 


is open to debate— but the thin- 
ness is the key to logic of 
the theory.) 

It is, in its reinforced form, 
much more resistant than other 
versions of expanded PTFE to 
aneurysmal dilatation. It has high 
radial or bursting strength and 
high suture-holding power. 

And it is easy to handle and 
use. Unlike woven or knitted 
grafts, it will not ravel or 
fray. And it does not require 
pre-clotting. 

But is it, as we stated earlier, 
a viable alternative to the 
saphenous vein? 

Yes, if. 

Yes, if there is no vein 
available. 

Yes, if the vein is "borderline" 
either in size or condition. 

Yes, if the patient's condition 
is such that a prolonged exposure 


to anaesthesia, or even to the delay 
in providing the vein, is critical. 

Yes, if there is the likelihood 
of cardiac surgery, for which the 
saphenous vein should be saved. 

Given those indications, the 
GORE-TEX graft is, indeed, a 
viable alternative to the saphenous 
vein. But unless those conditions 
exist, prudence and experience 
make the saphenous vein the graft 
of choice. 





Arteriogram of a GORE-TEX polytetra- 
roethylene graft during flexion of the knee. 
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As of September 25, 1978, 
there were approximately 
60,000 GORE-TEX vascular graft 
implants, with over 6,000 follow 
ups. The overall patency rate 
was 8796. 

Those data, sliced into what 
we hope are useful pieces, are 
presented in Table at left. 

A close look at the data will 
reveal one problem: average 
follow-up times. 

They're too short. 

The problem is two-fold. 

First, we are, of course, 
dependent on the voluntary coop- 
eration of surgeons for our follow- 
up data. And we know that if you 
were to provide all the data that 


all manufacturers wanted, you 
would have to spend all of your 
hours filling out follow-up forms. 
And, of course, even if you had the 
time, you can't keep up with all 
patients over a period of years. 
The second part of the 
problem is statistical. The use of 
GORE-TEX grafts is increasing so 
rapidly that we will, for a long 
time to come, have a far greater 
number of recent implants than 
of old ones. (For every GORE-TEX 
graft implant used three years ago, 
there are almost 100 used today. 
Our current reported rate-of-use is 
approximately 5,000 per month.) 
This necessarily skews our 
data average toward the more 
recent history. Which is also true 
for a life table method of data 
presentation. Even though the 
maximum experience reported in 
each category is in the two-to-three 
year range, the weighted averages 
are morelike two-to-three months. 


On the last page of this 
advertisement, you'll find a bibli- 
ography of published experimen- 
tal and clinical reports on the use , 
of GORE-TEX vascular grafts, and 
a coupon for your convenient use. 

One problem is that we know 
the list is not current. Additional 
papers are always being delivered, 
and published. If you would like 
us to keep you up-to-date as new 
reports appear, check the appro- 
priate box on the coupon. 

A more basic problem with 
these data, and ours, and all 
vascular statistics is the lack of 
uniformity in reporting. We're 
supporting efforts to establish 
some profession-wide protocols 
begun with a symposium at the 
1978 meeting of the American 
College of Surgeons. If you have 
any suggestions at all, we'd appre- 
ciate them. Just write to us. 


SORIRE 
vascular grafis, 
in brief, 


GORE-TEX vascular 


grafts are made of expanded, low- 


density polytetrafluoroethylene 
(PTFE), reinforced by a strong, 
fine lattice of the same material 
wound about the exterior. 
GORE-TEX vascular grafts 


are easy to handle, with excellent 


resistance to kinking. And they 
exhibit high suture-holding 
power. They are, of course, fully 
biocompatible and, unlike 
knitted or woven prostheses, do 
not require pre-clotting. 
GORE-TEX vascular grafts 


for vascular surgery are available 


in a wide range of diameters. 

See next page for free 
GORE-TEX graft test-pack and 
complete bibliography, available 
as reprints. 


Free test-pack, 
reprints. 


Submit the handling and 
suture-holding characteristics 
.of GORE-TEX grafts to the most 
meaningful test equipment: your 
own hands. Our test kit, not 
intended for actual surgery, 
includes a short length of a 
GORE-TEX graft and a 6-0 
double-armed suture. Try it for 


yourself. Also, take your choice of 


reprints of any of the experi- 


mental, clinical, and engineering 


reports listed. 
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Sefah, M.D., R. Richardson, M.D., C. Trimble, 
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Surgery April, 1975 
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B. Eiseman, M.D. Surgery February, 1975 
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Y. Fujiwara, M.D., J. Cohn, M.D., D. Adams, 
M.D., J. Collins, M.D. Journal of Thoracic and 
Cardiovascular Surgery May, 1974 
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Artery H. Matsumoto, M.D., T. Hasegawa, M.D., 
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Indications 
nd 


a 
Contraindications. 


To sterilize: 

Grafts may be sterilized using steam, gas 
or flash autoclave techniques. Remove the 
graft from the PVC blister tray and 
repackage for sterilization. Do not place 
the package label in contact with the graft 
during sterilization. Do not place objects 
on the repackaged graft during steriliza- 
tion. (See Contraindication #5, 6) 

Using steam, autoclave at or above these 
minimum requirements: 250° Fahrenheit 
(121° Centigrade) for 20 minutes at 15 p.s.i. 
Grafts should never be exposed to 
ie ears greater than 482° Fahrenheit 
( Centigrade). 

Using a flash cycle, sterilize at or above 
these standard minimum requirements: 
270° Fahrenheit (132° Centigrade) for 
3 minutes at 30 p.s.i. Grafts should never 
be exposed to temperatures greater 
482° Fahrenheit (250° Centigrade). 

Using gas, sterilize according to 
equipment instructions. 


Indications: 

1. Use a 5-0 or 6-0 nonabsorbable suture 
with a cardiovascular needle for best 
results on graft diameters of 6mm or less. 
Larger sutures may be used with larger 
diameter grafts. 

2. Intra-operative inspection of 
anastomoses using irrigant solutions may 
result in serum leakage when blood flow 
is established in the graft. To prevent 

is, care must be taken not to generate 
syringe pressures sufficient to force 
irrigant through the graft walls. To do so 

alter the hydrophobic (non-wetting) 
properties of GORE-TEX. (See Contra- 
indication #11) 

3. Trim grafts to desired length using 
sharp surgical instruments. Grafts should 
be handled with clean forceps or gloves. 
GORE-TEX grafts are not “elastic! There- 
fore, proper matching of lengths is 
essential. If the graft is cut too short, 
excessive stress may be placed on the 
sutures and the graft at the anastomosis. 
(See Contraindication #10) 

4. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are necessary, 
that needle puncture sites are spaced apart 
along the accessible sub-cutaneous length 
of the graft. Repeated needle puncture of 
the graft at the same site, or within the 
same immediate area, may cause me- 
chanical damage to the graft which could 
lead to hematoma, false aneurysm or true 
aneurysm. Patients should be carefully 
monitored to assure that this instruction 
is followed. 

Contraindications: 

1. Do not pre-clot the graft. 

2. Do not sterilize by irradiation 
techniques. 

3. Grafts should never be exposed to 
temperatures exceeding 482° 
Fahrenheit (250° Centigrade). 

4. Do not sterilize more three times. 

5. During sterilization, do not place 
grafts under heavy or sharp objects 
which might crush the grafts. 

6. Do not attempt to sterilize the label 
attached to the PVC blister tray at 
high temperatures, as the materials 
(inks and adhesives) on the label may 
contaminate any objects in contact 
with the label during the sterilization 


cycle. 

7. Do not handle graft with ungloved 
hands. It should be handled only with 
clean instruments. 

8. Do not attempt to resterilize any 
unused graft portion which has been 
contaminated with blood or any other 
foreign material. 

9. Do not use absorbable sutures. 

10. Do not cut graft while holding under 
tension. Doing so may cause separa- 
tion of the outer layer. The GORE-TEX 
graft is a composite structure consist- 
ing of an inner base tube and a thin 
outer layer which reinforces the base 
tube to prevent aneurysmal dilatation. 
Do not use any portion of aGORE-TEX 
graft which has damage to or separa- 
tion of the outer layer of the graft. 

Should the outer reinforcing layer 
become frayed at the end of the graft, 
do not pull on or peel the outer layer 
from the base tube. Carefully trim off 
the portion of the graft where the outer 
layer is frayed. 

11. sa not ON irri e dono 

ough the graft wall. so may 
result in serum leakage sites bicod 
flow is established. 

12. Do not place grafts in any fluid prior 
to use. Doing so may result in serum 
leakage after blood flow is established. 

13. Do not puncture the graft repeatedly 
at the same site, or within the same 
immediate area. (See Indication #4) 
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P.O. Box 1220 
Route 213 North 
Elkton, MD 21921 





Gentlemen: 
[ ] Please send me your GORE-TEX vascular graft test kit. 


a Please send me the reprints and reports whose numbers 
I have circled. 


l. 3. 5. 7. 9. 11. 13. 
2. 4. 6. 8. 10. 12; 14. 


C] Please send me additional reprints as they are published. 


15. 
16. 


E Please have your representative call for an appointment. 
Enclosed are my suggestions for standardization of vascular 


W. L. Gore & Associates, Inc. 


statistics. 


Name 


Address 





City 








Hospital Affiliation 


Surgical Specialty 


State Zip 


Complications 


in Vascular Surgery 


Edited by HUGH G. BEEBE, M.D.. 
With 18 Contributors. 


Outstanding vascular surgeons from all sec- 
tions of the country have pooled their com- 
posite experience and knowledge for this 
in-depth work. Each has written on a specific 
vascular complication and gives you the bene- 
fit of his expertise in this area. Three objec- 
tives are always in view: 1) To help you 
prevent complications where the causes are 
known and can be anticipated. 2) To provide 
you with a clear guide to the management of 
complications. 3) To establish a foundation of 
information from which you can deal logically 
and effectively with problems not described. 
This work reaps the benefit of significant ap- 
praisals of long-term follow-up studies that 
became possible during the last ten years. 
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Youre constantly improving 
your surgical technique. 


Pilling has 350 different 
clamps to help. 


Pilling gives you the greatest available selection 
of vascular clamps — more than any other 
company — precisely matching the anatomical 
considerations for almost every surgical 
approach you use. 


Regardless of the vessel to be occluded, you get 
complete vessel control efficiently and safely. 
Non-traumatic Atraugrip? jaw serrations — 
patented by Pilling and now widely imitated, 
grasp vessels firmly without crushing. You get 
complete vessel occlusion with intimal protection. 


We've taken the most common point of breakage, 
the box lock, and developed a patented process 
that makes the box lock virtually indestructible. It 
will not break! Our Life-Lok® box lock construction 
protects your patient and assures contidence in 
your clamps. 





We want to send you full specifications on the 
clamps that can enhance your surgical 
technique. Call us direct. Well send you our 
240 page catalog showing how Pilling clamps 
can do more for you in the operating room 
than any other clamps. 


Call Toll Free Ask for Pilling's latest catalog ot 
vascular, thoracic, and cardiac instruments. 


800-523-6507 


215-643-2600 in Pennsylvania or write 
Mr. William Taylor at the address below. 


<> NARCO PILLING 
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National Institutes of Health Consensus Development 
Conference on Surgical Treatment of Morbid 


N DECEMBER 4-5, 1978, about 200 surgeons, in- 
ternists, basic scientists, psychiatrists, psy- 
chologists, legal experts, patients and representatives 
from health insurance companies convened under the 
sponsorship of the National Institute of Arthritis, 
Metabolism, and Digestive Diseases of The National 
Institutes of Health in Bethesda, Maryland, to discuss 
the current status of surgical treatments for very severe 
or ‘‘morbid obesity." This meeting was one of an on- 
. going series of consensus development conferences 
through which The National Institutes of Health seek 
to establish agreement among knowledgeable experts 
in different relevant disciplines concerning the sound- 
ness, feasibility, selective applicability and desirability 
of utilizing various newly developed and emerging 
medical technologies in clinical treatment and care. 
To provide a framework within which to consider the 
problem, the prevalence of severe obesity in the United 
States and the hazards it poses to life, health and well- 
being were first assessed. The ‘‘morbid’’ form of severe 
obesity has been variably defined as '* 100 pounds over- 
weight" or, more acceptably, 20096 or more of de- 
sirable weight as defined by the Metropolitan Life In- 
surance Company. One useful way of defining morbid 
obesity would seem to be in terms of Body Mass Index 
(BMI) or weight in kg/height in meters?. When this 
index is used, morbid obesity would constitute a 
BMI of about 47 or higher. The effectiveness of non- 
surgical treatments for this disabling condition was also 
evaluated. On the basis of body measurement data ob- 
tained from the Health and Nutrition Examination 
Survey (Hanes) 1971— 1974, a representative from the 
National Center for Health Statistics of the United 
States Public Health Service reported that among men 
aged 20 to 74 years of age in the United States, 4.992 or 
an estimated 2.8 million men were ‘‘severely obese" 
(30% above ‘‘relative desirable" weight). The corre- 
sponding percentage for women (more than 5096 above 
relative desirable weight) was 7.296 or an estimated 4.5 
million. 
A survey of currently available information on mor- 
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tality among severely obese persons showed that the 
death rate among such individuals may range up to 11 
times that of non-obese persons of the same age and 
sex. Of course, the risks associated with moderate 
obesity (115—13096 of desirable weight) are much 
lower. Severe obesity predisposes a person to a variety 
of serious disorders ranging from coronary heart dis- 
ease, hypertension and diabetes mellitus to marked 
osteoarthritis of the weight-bearing joints, respiratory 
distress, gallbladder disease and psychosocial in- 
capacity. Such individuals are also subject to social and 
economic discrimination. Although a variety of drastic 
medical treatments has been tried in the treatment of 
morbid obesity, including prolonged fasting and very 
low calorie diets consisting principally of protein, only 
one-third to two-thirds of morbidly obese persons who 
seek such treatment will remain on these regimens for 
sufficient periods of time to lose a significant propor- 
tion (up to two-thirds) of their excess weight. Of those 
who are successful in losing a substantial quantity of 
weight, it is estimated that only about 10-20% are able 
to maintain the loss for more than a few years. In view 
of this very high recidivism rate, it was concluded that 
for most persons with morbid obesity, current mo- 
dalities of medical treatment are ineffective. Accord- 
ingly, the potential benefits and risks of surgical inter- 
ventions designed to deal with this problem were 
thoroughly explored. 

The surgical procedures that were intensively re- 
viewed and compared were the jejunoileal bypass and 
the gastric bypass. Gastroplasty, vagotomy and jaw- 
wiring also were discussed. Other procedures that are 
in still earlier stages of development; for example, the 
biliopancreatic bypass and some as yet limited to 
laboratory animals, were considered as well. 

The benefits and hazards of the more commonly 
used operations, namely, jejunoileal and gastric bypass 
were analyzed in terms of their short- and long-term 
physical, physiological and psychosocial effects. It was 
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generally agreed that, in contrast to the more estab- 
lished jejunoileal bypass, the new gastric bypass opera- 
tion has fewer long-term side effects: however, follow- 


up has been only two to three years compared to five to. 


seven years for the jejunoileal bypass. Moreover, it 
appears td be a technically more demanding procedure. 
It is still not known whether patients with gastric by- 
pass will lose as much weight or maintain substantial 
weight loss for as long a period of time as those receiv- 
ing intestinal bypass. It appears that some patients 
learn to **out-eat"' the gastric bypass operation by con- 
suming very frequent small meals. Gastroplasty, a new 
variant of gastric bypass, is promising, but follow-up 
studies of sufficient duration are not available to permit 
an assessment of its long-term effect on weight loss. It 
was evident that the techniques designed to reduce the 
gastric reservoir are still evolving rapidly. 

The most common, serious complications of je- 
junoileal bypass include a high incidence of oxalate- 
containing kidney stones, unremitting diarrhea, de- 
velopment of various nutritional deficiencies, including 
protein malnutrition, and possibly accelerated gall- 
stone formation. Serious kidney problems may also de- 
velop. Unless they also receive long-term dietary and 
behavioral management, a few patients will regain 
much or all of their lost weight. Other long-term com- 
plications include a sometimes fatal liver cirrhosis 
(probably related to bacterial overgrowth in the ex- 
cluded intestinal segment), and depletion of fat-soluble 
vitamins and trace elements, arthritis and metabolic 
bone disease. Many, but not necessarily all, of these 
complications can be prevented or mitigated by meticu- 
lous follow-up care. 

, Benefits associated with weight loss, regardless of 
the procedure used, include frequent amelioration of 
hypertension, reversal of cardiorespiratory impair- 
ment, reduction of hypertriglyceridemia, improvement 
and sometimes disappearance of maturity-onset 
diabetes, greater agility and mobility, and frequently a 
striking psychosocial rehabilitation. Earning capacity 
and ability to return to maintain a regular occupation 
are similarly enhanced. Two separate issues about the 
psychosocial rehabilitation are worthy of emphasis. 
One is that the greatly improved social function is not 
actually rehabilitation for many (perhaps most) patients 
since they had never functioned adequately before. The 
second is that far fewer untoward emotional responses 
occur with surgical treatment (either jejunoileal or 
gastric bypass) than occur in the course of weight 
reduction by *'conservative" treatments. It is also 
noteworthy that despite certain distressing complica- 
tions, a majority of patients who have received the 
jejunoileal bypass say that they are satisfied with the 
overall results and would *'do it again." 

Consensus was reached that surgical interventions 
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should be limited to morbidly obese patients (as defined 
earlier) with serious physical health or psychosocial 
problems and who have given suitable nonsurgical 
treatments, such as calorie restriction and behavioral 
therapy, a fair trial (preferably on repeated occasions) 
and who have failed to improve adequately, or who 
have always relapsed within a relatively short time after 
initial periods of successful weight loss. 

It was acknowledged that some patients do not do 
well following either gastric or jejunoileal bypass; how- 
ever, no criteria are currently available to predict 
reliably whether surgical intervention will be successful 
in a given individual. Thus, for the patient who under- 
goes a bypass procedure, the outcome is likely to be 
less predictable than it is for many other, more estab- 
lished operations. Also, a patient who submits to such 
surgery, as would be the case whenever major surgery 
is performed, undertakes a calculated risk. Because of 
these uncertainties, it was agreed that the development 
and use of a truly informed consent mechanism would 
be essential. It was emphasized that the patient should 
receive all the relevant information that he would need 
to make an informed judgment and that such informa- 
tion should be presented in an objective and readily 
understandable fashion. Patients should also receive a 
thorough explanation about the risks, benefits and 
uncertainties, short- and long-term, of both the gastric 
and the jejunoileal bypass procedures and, if a choice is 
available, be permitted to choose between them. If pos- 
sible, they should have an opportunity to talk to other 
patients who have already experienced each proce- 
dure. 

Comparison of the different surgical procedures was 
found difficult because of constantly changing surgical 
techniques and follow-up data of insufficient size and 
duration, particularly among the more recently de- 
veloped operations. One point of view held that jaw- 
wiring (and the subsequent weight loss) could be a rela- 
tively safe and effective method for preparing patients 
for bypass surgery at a later time on grounds that, first 
of all, continued compliance with this procedure would 
be a useful test of the patient's level of motivation and, 
if successful, it would reduce the subsequent risks of 
anesthesia and abdominal surgery. 

It was agreed that careful follow-up studies of gastric 
bypass and gastroplasty will be needed to determine 
whether long-term weight reduction can be maintained 
in a majority of subjects by means of these procedures. 
In this regard, it is essential to develop standardized 
methods for case selection, surgical techniques and fol- 
low-up; otherwise, comparative assessment of the dif- 
ferent surgical approaches will be difficult, if not impos- 
sible. Bypass operations should only be performed in a 
setting that provides a multidisciplinary team com- 
mitted to careful diagnosis and long-term follow-up. 
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Such a team should include a gastroenterologist, 
clinical nutritionist and psychiatrist, as well as one or 
more surgeons experienced in the conduct of the opera- 
»tions that have been selected as being most safe and 
effective. 

It must be emphasized that many of the differing re- 
sults reported for jejunoileal or gastric bypass opera- 
tions depend on variations in surgical technique; thus, 
in the former operation, weight will not be lost if too 
much intestine is left in continuity. On the other hand, 
intractable diarrhea and electrolyte imbalance persist if 
too little intestine is left. Also, judgment about results 
may depend upon the degree to which medical or non- 
surgical help is provided before reversal of the shunt is 
deemed advisable. By the same token, results with the 
gastric bypass are significantly enhanced if the gastric 
reservoir is reduced to about 50ml and the outlet to 
12mm. Finally, clinical trials of the most promising new 
techniques and improvements of existing procedures 
-= should be encouraged, so long as they are theoretically 
well-grounded, are thoroughly tested in animal models, 
when appropriate, and adhere to carefully thought-out 
protocols that have been approved by an independent 
institutional peer review committee. 

It was agreed that a number of important research 
concerns remain with respect to surgical treatment of 
morbid obesity. First, more attention needs to be paid 
to the taxonomy ' of obesity; namely, the acquisition 
of a better understanding of the different types of 
obesity and their implications for health and response 
to treatment. Next, more data are needed concerning 
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the incidence of massive obesity and the degree of risk 
associated with such severe obesity. Also required are 
better techniques to identify early in life those indi- 
viduals who are destined to become "'super-obese. 
The mechanism of the effects of the surgical therapies — 
particularly on the control of food intake — needs much 
more attention. For example, the changes that occur in 
gut hormones and their responses to food ingestion re- 
quire further study. In particular, the possible role as 
satiety signals of gut hormones and neural stimuli aris- 
ing from the gastrointestinal tract deserves elucidation. 
The behavioral effects of the various surgical treat- 
ments should be studied in greater detail. Finally, the 
ethical issues involved in such surgery, particularly as 
they can be dealt with by use of properly designed in- 
formed consent procedures require further thoughtful 
consideration. 

This report reflects the attempt of the authors to 
identify points of view expressed at the conference con- 
cerning which a reasonable consensus was reached. 
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Acute Acalculous Cholecystitis 


FRANK GLENN, M.D.* 


CUTE acalculous cholecystitis is a diagnosis that is 
A usually made at the time of operation and is some- 
times erroneous because of an overlooked small cal- 
culus in the gallbladder. The condition is a serious one 
and fortunately relatively rare, but its incidence is 
actually increasing. We have made the diagnosis at 
operation in 139 patients among 2253 operated on for 
acute cholecystitis between September 1, 1932 and 
September 1, 1977 at The New York Hospital- Cor- 
nell Medical Center. The condition occurs in all ages 
ranging from very young to very old. The incidence is 
somewhat more frequent in males with the majority 
among those 65 years of age and older. It is associated 
with debilitated states such as seen in the elderly, and 
follows an unrelated surgical procedure and major 
trauma. The probability of making a preoperative dif- 
ferential diagnosis between calculous and acalculous 
acute cholecystitis at present is quite remote. Ap- 
proximately one-half the patients were seriously ill 
when they were admitted to the hospital. Those who we 
treated surgically have a mortality rate of 6.5%. Be- 
cause of their critical condition palliative procedures to 
ameliorate their precarious state are employed post- 
poning a definitive procedure until their general condi- 
tion has improved. 

There are a number of factors related to the sugges- 
tive pathology of this condition, its clinical course and 
eventual recovery or death (Table 1). These are briefly 
discussed under those considered to be etiologic and 
those that have a bearing on the clinical course. Readily 
demonstrated were surgical operations unrelated to the 
biliary tract, massive trauma, burns, and postpartum 
instances following long and difficult labors were 
readily demonstrated. Of equal importance (was severe 
systemic disease of sufficient magnitude and duration 
occurring in all age groups including the very young but 
also equally dramatic in the elderly. Cardiovascular 
disease ranging from hypertension, arteriosclerosis to 
cardiac failure regardless, of etiology and sometimes 
associated with obesity, appeared to be of considerable 
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clinical significance in almost half of the group re- 
ported. 

We have repeatedly reviewed our clinical observa- 
tions of our patients and the reports of others in seeking 
a common pattern of background for the genesis of 
acute acalculous cholecystitis. Massive trauma in- 
cluding burns and debilitating disease (particularly in- 
fections) is suggestive that a substance that effects the 
wall of the gallbladder may be liberated from breaking 
down tissue or infection. The observations of Mann? 
reported in 1921 from the Mayo Clinic describe the 
pathology in dogs following the intravenous injection 
of Dakin's solution and indicate the susceptibility of the 
gallbladder to a blood borne ^'noxious'" substance. 
The possible role of “something” from injured tissue 
merits further investigation together with other ac- 
companying distortion of normal physiological proc- 
esses. 

In addition to the 68 patients noted above in which 
predisposing factors related to acute acalculous chole- 
cystitis were manifested there were 71 in which no such 
factor could be determined. 


Patients with no Specific Factor Recognized as Related to 
Acute Acalculous Cholecystitis 


A total of 71 patients (42 male; 29 female) ranging 
from age 11 to 80 were found to have no specific factor 
relating to acute acalculous cholecystitis at operation. 
Nineteen of these patients were 65 years old or older. 
It is probable that if we were to select an equal number 
of patients coming to surgery in this age range that we 
might demonstrate an equal number of comparable dis- 
abilities that might be related to their presenting clinical 
status. It should be emphasized that the various factors 
that are discussed as they relate to acute acalculous 
cholecystitis may be less specific than we have as- 
sumed. 

Regardless of the etiologic factors, this clinical entity 
is often a critical surgical problem. The recognition of 
acute cholecystitis is most important. Complete 
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TABLE 1. Predisposing Factors Recognized in 68 Patients* with Acute Acalculous Cholecystitis 


Total 


Following surgery, trauma, postpartum unrelated 
to biliary tract 


Previous operation on biliary tract 


Previous history and recognition of liver disease 
(cirrhosis, pancreatitis) 


Coexisting disease states: infection, bacteremia, 
septicemia 


Cardiovascular disease 24 
Hypertension 18 


Arteriosclerosis, myocardial failure 
Phlebitis 


Obesity 


Male/ 65 Years 
Female Age Range or Older 
17/7 24—89 10 
1/1 57-74 r 
5/3 32-82 4 
4/4 9—72 l 
15/9 38-90 14 
3/7 40-77 5 


* Eight of the above 68 patients were considered in 2 categories, 4 females and 4 males; five of the 8 were 65 years of age or older. 


. evaluation, close and constant observation of the 
course, usually reveals indications for immediate sur- 
gical interruption of the pathological process. The 
nature and the extent of the surgical procedure de- 
pend upon the findings exposed at operation. 

In 1947 we reported 17 patients who developed acute 
cholecystitis following surgical treatment of conditions 
unrelated to the biliary tract during a period of 14 
years.’ We made no comment about the differentiation 
between calculous and acalculous disease, implying 
that calculi played a dominant role in the genesis of 
acute cholecystitis under these circumstances. In a 
subsequent report? of 18 patients in this category 
operated upon during a period of nine years (1946— 
1955), 14 had cholelithiasis and in four no calculi were 
found in the gallbladder or ductal system. In the present 
series, of 139 patients with acute acalculous cholecys- 
titis, 24 developed acute cholecystitis following surgery 
unrelated to the biliary tract, trauma, or postpartum. 


Patients Developing Acute Acalculous Cholecystitis 
Following Surgery Unrelated to Biliary Tract, 
Trauma, Burns and Postpartum 


Twenty-four patients developed acute acalculous 
cholecystitis following surgery unrelated to the biliary 
tract, trauma, burns or postpartum. Seventeen of these 
patients were male and seven were female, ranging in 
age from 24 to 89. Ten of the 24 patients were 65 years 
old or older. 


Example Cases 


Case 1. An 89-year-old woman (104 91 72) developed an acute 
cholecystitis 5 weeks after reduction and Jewett nailing for frac- 
ture of the hip. Cholecystostomy was done. No calculi were found. 
The patient made a satisfactory recovery and remained well until lost 
to follow-up. 


Case 2. A 54-year-old man (104 08 59) developed an acute chole- 
cystitis following an exploratory laparotomy and jejunostomy for 
intestinal obstruction. Cholecystostomy was done and no stones 
found. He had had some disability from an associated rheumatoid 
arthritis for an indefinite period. His recovery was satisfactory. 

Case 3. A 24-year-old woman (28 80 14) underwent medical in- 
duction of labor followed by a normal delivery on the sixth day after 
admission. Labor was somewhat prolonged but otherwise not un- 
usual. At four days postpartum she developed sudden onset of severe 
epigastric pain and manifestations of an acute cholecystitis. A 
cholecystectomy was done and no stones were found. Her recovery 
was satisfactory and she remained symptom free for a little over 
three years when she was lost to follow-up. 


Patients Developing Acute Acalculous Cholecystitis in 

Whom Cardiovascular Disease Including Hypertension, 

Atherosclerosis, Myocardial Failure and Phlebitis were 
Believed to be of Etiological Significance 


There were a total of 24 patients in this group, of* 
which 15 were male and nine were female. The patients 
ranged in age from 38 to 90 years old. Fourteen pa- 
tients were 65 years old or older. 


Example Cases 


Case 1. A 90-year-old man (105 33 15) with cardiovascular dis- 
ease (including congestive heart failure) was found to have acute 
acalculous cholecystitis at operation. Cholecystectomy was per- 
formed as well as exploration of the common duct. The patient made 
a satisfactory recovery and was discharged on May 10, 1977, 20 days 
after operation. 

Case 2. A 55-year-old man (111 27 56) with metastatic cancer of the 
lung in addition to cardiovascular disease with hypertension and 
cardiac enlargement was operated on for acute acalculous chole- 
cystitis. Cholecystostomy was done. His postoperative course was 
without event and he was discharged 15 days after operation. 

Case 3. A 40-year-old woman (48 02 90) was known to have had 
diabetes mellitus and hypertension for some time. She was operated 
on 12.16.60 for acute acalculous cholecystitis and a cholecystostomy 
was done. She made a satisfactory recovery. Eight months later the 
patient was readmitted and cholecystectomy was performed. No 
calculi were present. The patient made a good recovery and has re- 
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mained symptom free, as far as the biliary tract is concerned, for 
several years. 

The substance of this paper rests on the two groups 
that have been divided according to the primary oper- 
ation, those treated by cholecystectomy as a definitive 
procedure and those treated by cholecystostomy as a 
compromise measure. 


Acute Acalculous Cholecystitis Treated by 
Cholecystectomy 


The definitive procedure of cholecystectomy is the 
procedure of choice because it effectually relieves the 
presenting problem and largely eliminates future biliary 
tract disease. Unless there are contraindications, the 
most important being a limited capacity ofthe patient to 
withstand the burden of such an operation, chole- 
cystectomy should be performed. This is best decided 
at the operation (except for those who during preopera- 
tive evaluation are found to be poor risks either be- 
cause of their overall status or because of some specific 
impairment of organ or system such as a history of re- 
cent myocardial infarction'’). Those patients subjected 
to cholecystectomy have, as a group, been younger and 
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more robust than those who have had cholecystos- 
tomy. 

Careful evaluation of the ductal system is mandatory 
for those undergoing cholecystectomy and if the sur- 
geon feels that choledocholithiasis is probable there 
should be a common duct exploration. Among the 78 
patients subjected to cholecystectomy, 5 had common 
duct exploration as well. Forty-six patients were male 
and 32 were female. The patients ranged from nine to 
90 years of age; 16 of which were 65 years old or older. 
Of the 73 patients whose primary operation was chole- 
cystectomy alone, one patient demonstrated a calculus 
in the common duct at a second procedure. Another pa- 
tient with symptoms referable to the biliary tract was 
found to have a gallbladder remnant and a long cystic 
duct but no calculi at a second operation. 


Deaths Following Cholecystectomy for Acute 
Acalculous Cholecystitis 


Seventy-eight patients were treated by cholecystec- 
tomy. Five also had exploration of the common duct. 
There were 3 deaths, all males, aged 9, 56 and 65. 

The 9-year-old boy had been treated for typhoid 


TABLE 2. Deaths Following Cholecystectomy and Cholecystostomy for Acute Acalculous Cholecystitis 





Day 
Hist. No. Age Sex Year Diagnosis Related Factor Complication Postop. Cause of Death Autopsy 
32161* 9 M 1934  Gangrenous Infection Wound infection 9 Typhoid peritonitis Yes 
c perforation peritonitis peritonitis 
118 86 44* 56 M 1970 Gangrenous 23 days p.o. Renal failure 2 Renal failure Yes 
c perforation resection pancreatitis 
aortic aneurysm 
pancreatitis 
400 50 15* 65 M 1973 Acute 42 days p.o. Infection, abd. 36 Pulmonary embolus No 
cholecystitis esophago- Phlebitis 
gastrectomy 
518961 66 F 1935  Gangrenous Hypertension Cardiac failure 2 Peritonitis Yes 
c perforation peritonitis (stone 
found) 
498147t* 46 M 1948 Acute Hypertension Uremia 5 Necrotizing arteritis Yes 
cholecystitis acute hemorrhagic pancreatitis 
pancreatitis 
106 97 917 65 F 1966 | Emphysematous Obesity Multiple cardiac 17 Pseudomonas Yes 
cholecystitis arrests septicemia 
gangrene 
c perforation 
5312021 70 M 1968 Acute Laennec's Hepatic failure 8 Acute renal tubular Yes 
cholecystitis cirrhosis pneumonia necrosis 
alcoholism hepatic failure 
10325341 72 F 1968 Acute Infection Septicemia 25 Septicemia No 
cholecystitis 
128 24 197 71 M 1972 Acute 24 hrs p.o. Septicemia 22 Peritonitis Yes 


cholecystitis 


hip replacement 


perforation of 
cecum 


I 


* Cholecystectomy performed. 
+ Cholecystostomy performed. 
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fever in the hospital for a period of 21 dyas. He sud- 
denly developed an acute abdomen believed to be 
secondary to a perforation of the intestine. At operation 


ra perforated gangrenous gallbladder was removed. The 
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patient died nine days later. Autopsy demonstrated 
typhoid infection and peritonitis. 

The other two patients developed an acute chole- 
cystitis following prolonged operative procedures. A 
56-year-old man developed an acute cholecystitis 23 
days after resection of an aortic aneurysm while in renal 
failure. A gangrenous fundus of the gallbladder with a 
perforation was found. Cholecystectomy was done 
and death occurred 2 days later. At postmortem pan- 
creatitis was present. Death was probably due to renal 
failure. 

The third patient, a 65-year-old man, had undergone 
esophagogastrectomy. His postoperative course was 
difficult and 45 days after surgery he developed un- 
equivocal signs of an acute cholecystitis. Cholecystec- 
tomy was done and no calculi were identified. During 
the next 36 days the patient failed to do well, he died 
suddenly of a probable pulmonary embolus. 


Cholecystostomy for Acute Acalculous Cholecystitis 


Sixty-one patients (37 male; 24 female) had chole- 
cystostomy instead of cholecystectomy because of 
contraindications. As a group, the patients were older 
(age range: 11—89), much less robust and, in the 
opinion of the surgeon, possessed a potential handicap 
so far as postoperative complications and possible 
death. A cholecystostomy done under local anesthesia 
is a procedure of minimal burden that provides de- 
compression of the ductal system and prevents perfora- 
tion of the gallbladder where it has not already oc- 
curred. Over half of these individuals were 65 years of 
age or more. The extent of the disease and prevalence 
of impaired organ or system function accounted for the 
six deaths that occurred in these patients rather than the 
procedure. 


Deaths Following Cholecystostomy for Acute 
Acalculous Cholecystitis 


There were six deaths following primary chole- 
cystostomy for acute acalculous cholecystitis (3 males 
and 3 females). Five of the six were 65 years of age 
or older. Systemic infection and organ or system failure 
were major factors in the terminal course following 
operation. 

Cholecystostomy was performed rather than chole- 
cystectomy because of the precarious condition of the 
patient at the time of operation.? The lesser procedure 
imposed a minimal burden upon the patient's capacity 
to tolerate the burden of surgery. 
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Secondary Operations 


Diagnosis of acute acalculous cholecystitis is made 
at operation and is a presumptive diagnosis in our ex- 
perience. Twenty-five of the 139 patients operated on 
were later found to have calcareous material within the 
gallbladder or ductal system. Only one of the 25 pa- 
tients underwent cholecystectomy as a primary pro- 
cedure. One additional patient treated by cholecystos- 
tomy was found at autopsy to have a small calculus in 
the cystic duct proximal to the wall of the gallbladder 
(Fig. 1.). 

Of 61 patients having cholecystostomy as a primary 
procedure, 24 had calcareous material removed at a 
later operation. Twenty-one of the 61 subsequently had 
a cholecystectomy, with calcareous material recovered 
in 12. Thirteen patients were later subjected to chole- 
cystectomy and common duct exploration with cal- 
careous material removed from the gallbladder in four 
and from the common duct in one. Calculi were present 
in both the gallbladder and the common duct in three. 
Three patients had a secondary cholecystostomy for 
acute cholecystitis with recovery of stones in one 16 
months after the primary cholecystostomy. 

A Malecot or a mushroom catheter was placed in the 
gallbladder and used to maintain the decompression for 
ten days or more. These catheters are foreign bodies 
and cholesterol crystals from the bile are believed to 
precipitate on their surface. Because trauma to the 
mucosa with some hemorrhage, sludge or amorphous- 
like material often forms and because it resembles cal- 
careous material a diagnosis of calculi is made. 

One patient following cholecystostomy was sub- 
jected to a choledochotomy only because it was felt 
that the common duct was larger than normal. A* 
marked degree of edema in and around the triangle of 
Calot led the surgeon to believe cholecystectomy 
would be extremely hazardous. A stone was re- 
covered from the common duct. 

It is believed that calcareous or amorphous material 
forming in the gallbladder can readily pass into the com- 
mon duct and be retained in it. One can only hypothe- 
size on this but it is suggested that these findings 
resulted from response to a foreign body, the catheter 
in the gallbladder. In the same respect, calculous biliary 
tract disease may develop following cholecystostomy. 


Deaths Following Secondary Procedure on Biliary Tract 


The two deaths that followed a secondary procedure 
are of significance in the overall management of pa- 
tients who have had a cholecystostomy as a primary 
operation. A 68-year-old woman, refused to have a 
cholecystectomy following cholecystostomy as the 
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Fic. 1b. Calculus in the triangular recess distal to the flap valve made 
from the fusion of wall of the gallbladder and cystic duct. 


primary operation for acute acalculous cholecystitis in 
1960 because she remained symptom free. Seven years 
later at age 75 she developed acute cholecystitis. A 
secondary cholecystostomy was done in which no cal- 
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Fic. la. A 66-year-old woman with a gangrenous fundus of the gall- 
bladder and perforation. At operation diagnosis was acute acalculous 
cholecystitis. Death occurred two days later. Autopsy revealed a 
small triangular calculus in the adjacent first valve of the cystic suct. 


culi were found. Six days later she had a fatal pul- 
monary embolus secondary to phlebitis. 

Another patient (57-year-old man), following chole- 
cystostomy for acute acalculous cholecystitis, con- 
tinued to have a low grade fever and loss of bile through 
the cholecystostomy tube suggesting common duct ob- 
struction. At a second operation a defect said to be 
secondary to necrosis of the wall of the common duct 
was identified. A cholecystectomy was done, the 
common duct explored and a T tube inserted for de- 
compression. Stones were recovered from the gallblad- 
der. Death occurred 11 days later. No autopsy was per- 
formed but death was attributed to peritonitis. 

A third operation was performed on 3 patients, a 
cholecystectomy with calcareous material in the gall- 
bladder in one; a cholecystectomy and common duct 
exploration in another with well formed stones re- 
moved from both the gallbladder and the common duct; 
and choledochotomy with a calculus recovered in the 
third. 

Thus in 38 of 61 patients treated primarily by chole- 
cystostomy, and always with drainage of the gallblad- 
der by a self-retaining catheter, calcareous like ma- 
terial was recovered later, in 24 patients, at a secondary 
operation from either the gallbladder or ductal system. 
One patient had calculi removed during a second chole- 
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cystostomy for acute cholecystitis. Three months later 
cholecystectomy and common duct exploration was 
performed with stones removed from both the gall- 
- bladder and the common duct. 

Numerous investigators have attempted to produce 
acute cholecystitis in animals with varying degrees of 
success. Directing the external secretion of the pan- 
creas into the gallbladder readily produced an acute re- 
action of the gallbladder.'* This was clinically demon- 
strated by Opie in 1901.!! It is, however, one of several 
possible causes of acute cholecystitis. A review of in- 
vestigations related to the experimental production of 
acute cholecystitis in animals (cats and dogs) using sub- 
stances that might produce an inflammatory reaction in 
the gallbladder suggest a toxic factor delivered by the 
blood stream. 

The most striking results using such an approach 
were reported by Mann? from the Mayo Clinic in 1921. 
By the intravenous injection of a solution of chlorinated 
soda he produced the definite reaction of breaking 
down the capillaries and infiltrating of the wall of the 
gallbladder with blood which he produced by introduc- 
ing 5 cc/kg of Dakin's solution intravenously in dogs. 
Although they thought that chlorine was probably the 
specific substance in the solution it was eventually con- 
cluded that chlorine alone was not the cause. 

Murphy"? in 1930 used the same approach to produce 
changes in the gallbladder wall in a study relative to the 
emptying of the gallbladder. He employed a substance, 
eusol, containing sodium hypochlorite which was intro- 
duced intravenously. The degree of reaction in the gall- 
bladder was dependent on the dosage. In only one of 
ten animals did the gallbladder empty following ad- 
ministration of egg yolk and cream. All had sufficient 
inflammatory evidence to be considered as unequivocal 
acute cholecystitis. 

They held that the solution reached the gallbladder 
through the blood stream and that there were gross 
changes in the gallbladder within two hours after the in- 
jection. He was searching for a toxic substance as a 
cause of acute cholecystitis. 

These experiments are cited because of a possible 
relationship to acute acalculous cholecystitis to 
trauma, including surgical operations as well as severe 
generalized infection (septicemia). They suggest “ʻa 
toxic factor” in this type of acute cholecystitis. 

Mann was able to observe changes in the gallbladder 
of a gross nature that began as early as one-half hour 
after injection of the solution in the anesthetized dog. 
In some of the animals the cystic duct was securely 
ligated and changes continued to take place which were 
comparable to those with a patent cystic duct. He felt 
that this proved conclusively that the changes were due 
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to a substance brought to the gallbladder wall by the 
blood stream. At the end of 24 hours following injec- 
tion the gallbladder was intensely inflamed, being 
most marked at the fundus of the gallbladder and ex- 
tending over the entire exposed surface. He observed 
also that the lymphatics of the gallbladder became very 
prominent and were soon colored with the blood con- 
tained within them. The organ was distended with 
minimal edema. To him the common and hepatic ducts 
did not seem involved in the reaction. 

Microscopic evaluation showed that the acutely 
inflamed gallbladder was characterized by rupture of 
the capillaries with cellular infiltration of the entire 
wall. Mucosal ulceration was widespread with scat- 
tered areas of necrosis in the submucosa. There was 
also hemorrhage into the lumen. 

Sequential observations showed that the acute in- 
flammatory reaction may last for several weeks during 
which time the gallbladder remained distended. There 
was minimal edema followed by slow improvement. 
Within three months the process had subsided to such 
an extent that the gallbladder appeared normal. 


Pathology 


We have been unable to determine any difference in 
the clinical manifestations between the acute calculous 
and acute acalculous cholecystitis. At operation the 
gross appearance of the gallbladder is quite similar. On 
palpation calculi may be palpable if present, but often 
they escape detection. The gallbladder without calculi 
as exposed at operation presents all phases of an acute 
inflammatory process ranging from edema of the wall, 
hydrops of the gallbladder, to marked thickening and 
induration and on to ischemic necrosis and gangrene 
with perforation. The markedly edematous gallbladder 
wall, as a fixed specimen when examined a few hours 
later may appear to be almost normal on microscopic 
examination. This is the early stage of acute chole- 
cystitis; somewhat later ulceration of the mucosa, cel- 
lular infiltration of muscularis and serosa will be ob- 
served. A perforation visible on gross examination is 
usually evident at the junction of viable and nonviable 
tissue. Very often a search for bacteria is unrewarding 
but at times single bacteria and clusters of varied or- 
ganisms may be recognized. Equally variable is the 
number of white cells, in some instances none can be 
found in an edematous wall. The gross and microscopic 
examination of the wall of an acute gallbladder of acute 
acalculous cholecystitis is indistinguishable from acute 
cholecystitis in the gallbladder with calculi or calculi in 
the cystic duct.' Usually we recognize the extent of the 
changes but seldom we do not recognize any changes 
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that might indicate the cause. In our search for the 
etiological factors in acute acalculous cholecystitis we 
are aware of the clinical events preceding the onset of 
the acute process in many patients. The two most fre- 
quently reported are, first, those following surgery or 
severe trauma unrelated to the biliary tract and second, 
in individuals with significant cardiovascular disease. 


Etiology 


From numerous published reports on acute acal- 
culous cholecystitis and a survey of our experience 
with 139 patients, it is clear that there are many factors 
that one may suspect as being of etiological relation- 
ship.9??-!* However no single group of circumstances 
has been identified that may be said to indicate the 
genesis of acute acalculous cholecystitis. 

Interesting observations of changes in the gallblad- 
der of dogs, as reported by Mann? and Murphy’? re- 
semble somewhat those seen in clinical material. The 
effectual chemical substance and its exact mechanism 
is not evident. Were this to be accomplished it would 
be a noteworthy contribution. 

Acute cholecystitis following surgical procedures for 
conditions unrelated to the biliary tract and massive 
trauma including burns has led to much discussion of 
the role of hypotension. Indeed in the young and ro- 
bust, particularly adult males the relationship appears 
striking. It also seems equally applicable to the elderly 
patients with cardiovascular disease involving the ar- 
terial vessels supplying the gallbladder. In 1963 we pub- 
lished* in some detail the mechanism thought to be a 
plausible explanation for fulminating acute chole- 
cystitis with perforation. The association of bile heavily 
fadened with colon bacilli can readily be envoked as 
being of importance in conjunction with stasis in the 
gallbladder regardless of the cause of the stasis. The 
overwhelming infection described above in a 9-year-old 
boy with typhoid fever emphasizes the potential role of 
a bacteremia regardless of the nature of the organism or 
its site of origin. 

The normal physiology ofthe biliary system in a state 
of health begins with formation of bile within the liver 
and its passing to the gallbladder where in the intra- 
digestive period it is concentrated to a 10:1 ratio. The 
passage of stomach contents in the duodenum results in 
the gallbladder emptying bile into the common duct 
and then into the duodenum. A disturbance in this 
highly coordinated process may provide circumstances 
that could result in a vicious cycle. Spasm of the 
sphincter of Oddi may result in an abnormal increase 
of pressure in the ductal system and gallbladder fol- 
lowed by regurgitation of pancreatic juice into the gall- 
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bladder causing an intense inflammatory reaction of the 
gallbladder mucosa. Increased pressure from obstruc- 
tion to the outflow of bile and resulting stasis is con- 
ducive to bacterial growth, a factor in acute chole-, 
cystitis. 

In 1975 Ternberg and Keating!? collected reports on 
67 infants and children with acute acalculous chole- 
cystitis and added seven of their own. They empha- 
sized that it was frequently a complication of prolonged 
illness, infection or trauma. 

In this series of patients treated in The New York 
Hospital—Cornell Medical Center, we had two 
children each between nine and ten years of age, both 
boys. One, a 9%-year-old child was admitted on 
3/29/46. A diagnosis of acute cholecystitis was made 
and a cholecystectomy was done. There was hemor- 
rhage in the wall of the gallbladder with marked edema 
and no calculi. The patient ran a febrile course. A blood 
stream infection due to hemolytic streptococcus was 
demonstrated. Sixteen days following discharge the pa- 
tient was readmitted for subacute glomerulonephritis. 
Fourteen years later (1960) he was well and without 
evidence of biliary tract disease. 

The following is an example of acute acalculous 
cholecystitis in an individual in whom no specific 
etiology was evident. 


A young boy, age 12, began to experience attacks of severe dull 
right upper quadrant pain. These recurred and were increasingly 
frequent over the ensuing three years. Because of persistent symp- 
toms this doctor’s son was admitted to the hospital in 1948. A large 
gallbladder which was not visualized by a Graham series was pal- 
pable. Cholecystectomy was performed at which time a diagnosis 
of acute acalculous cholecystitis was made. The patient has re- 
mained symptom-free and is well 30 years later (1978). No anomalies 
were demonstrated at operation. 


The following is an example of acute acalculous 
cholecystitis in an adult associated with infection. 


The patient was admitted on 8/21/45 because of acute abdominal 
pain, marked tenderness in the right upper quadrant of one day’s 
duration. The temperature was 39.4°, pulse 106, respiration 24. 
Cholecystectomy was performed for acute acalculous cholecystitis 
with beginning gangrene. The mucosa was eroded and no calculi were 
evident. Microscopic examination revealed a gallbladder wall 
covered by a heavy layer of fibrin filled with areas of hemorrhage. 
Culture of the gallbladder content revealed salmonella as did the 
stool cultures. The patient was discharged on 9/6/45. A follow-up 
report on May 6, 1949 stated that the patient was symptom-free and 
had recently delivered a normal child. 


Munster? and associates reported ten cases of acal- 
culous cholecystitis in burned patients. One patient in 
our series is comparable to the findings in Munster's 
series. 


This 36-year-old man was admitted following a boiler explosion 
that caused severe burns of the face, neck, chest, both arms and 
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back. Hemoconcentration was indicated by hemoglobin of 17 g, 
RBC 6.3, hematocrit 52.2 and WBC 25,000. On the fourteenth 
hospital day the patient developed symptoms of acute cholecystitis. 
Cholecystectomy was done and an acalculous gallbladder removed. 
The patient remained in the hospital for 47 days. There was an un- 
eventful recovery. 


Acute acalculous cholecystitis is a relatively infre- 
quent condition encountered in the surgical treatment 
of biliary tract disease. It occurs in all age groups from 
very young to very old. In less than half there is a 
reasonable explanation for its genesis. Untreated it is 
associated with a high mortality. Treated surgically 
the mortality rate is higher than any of the several cate- 
gories of benign biliary tract disease so well reported. 

The 139 patients described in this report under the 
diagnosis of acute acalculous cholecystitis are so vari- 
able in history, physical findings and pathological 
changes in the gallbladder and biliary tract that one may 
question the value of labeling them as a single entity. 
Furthermore the diagnosis made at operation may be 
incorrect because calculi have escaped detection. Then 
some and in particular those treated primarily by chole- 
cystostomy may later be found to have calcareous ma- 
terial within the biliary tract at subsequent operation. 
We have offered what seems to be a plausible explana- 
tion for these observations but cannot argue that calculi 
or calcareous material were not present when the 
primary operation was done. It is because of these 
variables that the term ‘‘acute acalculous cholecysti- 
tis" is a somewhat speculative term. 

A group of 139 patients diagnosed at operation as 
having acute acalculous cholecystitis are reported be- 
cause of the unique problems in management that they 
present. The gravity of these is reflected by a mortality 
rate of 6.5% in a hospital with optimum facilities; and 
that only 78 were accorded a definitive operation. The 
remaining 61 patients had a compromise procedure be- 
cause they were considered unable to tolerate the 
trauma of a cholecystectomy. Two of the 78 whose 
primary operation was a cholecystectomy required a 
second operation, whereas those limited to chole- 
cystostomy (61) underwent 41 secondary operations. 
In 26 instances of the total secondary operations (43), 
calcareous like material was recovered. 

Many of the 139 patients had a recent history of 
unrelated surgical procedures, major trauma, burns or 
systemic infection that tended to obscure and delay the 
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diagnosis. The propensity for its development among 
the injured, the elderly with organ and system impair- 
ment and those debilitated by prolonged illness account 
for the nature and gravity of many of the problems that 
are associated with surgical treatment. The incidence 
of these are diminished by early diagnosis and un- 
delayed operation. 

Viewed in perspective in relation to the surgical 
treatment of 11,389 patients for nonmalignant disease 
of the biliary tract over a period of 45 years (1932-77) 
is an infrequent condition with a guarded prognosis. Its 
successful management depends upon the best of sur- 
gical judgment and expertise. 
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Factors Determining the Mortality and Morbidity 


in Hepatic Injuries 


Analysis of 108 Cases 


JOAQUIN S. ALDRETE, M.D., NORMAN B. HALPERN, M.D., SHERRI WARD, S.A., JAMES O. WRIGHT, M.D. 


The experience with 108 cases of hepatic injuries was reviewed 
retrospectively and a classification based on the severity of the 
hepatic injury was used to group these patients accordingly. Us- 
ing this criteria, the factors determining the observed morbidity 
and mortality were analyzed. Hepatic injuries amenable 
to relatively simple surgical treatment were found in 72 pa- 
tients (67%). Nine deaths occurring in this group were 
attributed to the commonly encountered associated injuries in- 
side and outside the abdomen. Moderately severe injuries re- 
quiring suturing of the hepatic parenchyma and ligation of in- 
jured vessels and bile ducts were seen in 15 patients (14%). 
Two of these patients died. Severe hepatic injuries resulting in 
major blood loss requiring partial hepatectomy were seen in 21 
patients (19%). Seven of the eight deaths (7.4%) attributable to 
the hepatic injury occurred in this group. As noted, ten other 
patients died from causes other than the hepatic injury for an 
overall mortality of 16.7%. A pre-established patient manage- 
ment program based on the classification of hepatic injuries is 
proposed as a method for improving the management of pa- 
tients with hepatic injuries. 


RAUMATIC INJURIES TO THE LIVER occur com- 
monly in our motorized and sometimes violent 
society; therefore, they have received increasing atten- 
tion in the medical literature as documented by Walt? 
in which he clearly identified the myths that have ham- 
pered the effective management of these injuries. Re- 
cent communications from institutions with vast ex- 
perience in the subject,™>®™! suggest that approximately 
80% of all traumatic injuries to the liver that occur in 
civilian life are amenable to rather simple and funda- 
mental surgical techniques such as suturing, packing, 
or drainage. Only a small proportion of hepatic in- 
juries require sophisticated procedures such as partial 
hepatectomy and cannulation of the inferior vena cava; 
however, despite these surgical heroics the salvage rate 
of patients with these types of injuries remains small. 
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The purpose of this communication is to analyze the 
factors that determine the mortality and morbidity of 
patients who sustain hepatic injuries and to propose a 
program for their management based on the categoriza- 
tion of these injuries according to their severity. 


Materials and Methods 


The records of patients with traumatic injuries to the 
liver seen within a ten year period from 1968 to 1977 at 
the University of Alabama Hospital were located and 
reviewed retrospectively. All appropriate data were ab- 
stracted and analyzed. 


Results 


There were 108 cases of patients with documented 
hepatic injuries; 77 (7196) were males, 31 (2996) were 
females, 56 (5296) were black, and 52 (48%) were white. 
The age distribution is shown in Figure 1. The mech- 
anism of injury was blunt trauma in 48 (4476), gunshot in 
43 (40%), and stabbing in 17 (16%). The chronology 
ofthe mechanism of injury is shown in Figure 2. The re- 
lationships between the mechanism of injury to gender 
and race are shown in Figures 3 and 4, respectively. 


Classification of Hepatic Injuries 


In order to better analyze the effects, the hepatic in- 
juries reviewed were classified in the following types. 


I. Small lacerations with minimal bleeding. In- 
cluding capsule tears. 

II. Moderate lacerations with active and significant 
bleeding. 
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Fic. 1. Distribution of the 
ages of 108 patients with 
hepatic injuries. 
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III. Large intraparenchymal hematomas. 
IV. Large lacerations with transection of identifi- 
able intrahepatic branches of the hepatic artery, 


portal vein, hepatic vein or bile ducts, but VI. 


amenable to suture repair. 
V. Large lacerations with transection of identifi- 


Fic. 2. Chronology of the mech- 
anism of injury showing the de- 
creasing incidence of stab wounds 
and the increasing incidence of 
blunt trauma and gunshot wounds 
as the causative mechanism of 
hepatic injuries. 
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able intrahepatic branches of the hepatic artery, 
portal vein, hepatic vein or bile ducts requiring 
resection of a portion of hepatic parenchyma. 
Large lacerations associated with injury of the 
retrohepatic veins and vena cava resulting in 
massive hemorrhage. 
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Fic. 3. Relation of the causative agent to gender. Hepatic injuries 
were more frequently observed in men than in women. 


In accordance with this classification, the cases re- 
viewed were grouped as shown in Figure 5. The rela- 
tionships of the type of injury to the causative mech- 
anism are shown in Table 1. 


Associated Injuries 


As expected, many of these patients had other ab- 
dominal and extra-abdominal injuries in addition to 
their hepatic injuries. Thirty-eight (35%) of the 108 pa- 
tients had documented signs and symptoms of hypo- 
volemic shock when admitted to the emergency room. 
Thirteen of the total 18 deaths occurred in this group of 
patients. Types V and VI injuries had a much higher 
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Fic. 4. Relation of causative agent of the hepatic injuries to race. 


proportion of patients admitted in shock than the other 
groups with less severe hepatic injuries. In this latter 
group of patients, shock occurred due to their asso- 
ciated injuries (Table 2). 

Fractures of the extremities, crushing injuries to 
the chest, and head injuries were commonly encoun- 
tered (Table 3). These extra-abdominal associated in- 
juries, particularly crushed chests and head injuries, 
were associated with a high mortality rate regardless of 
the type of hepatic injury. 

As expected, other intra-abdominal organs were 
often injured — splenic rupture occurring with the 
highest frequency in 12 of the 108 patients (11%) (Table 
4). No other clear trend could be detected when mor- 


Fic. 5. Classification of the 
hepatic injuries analyzed 
according to their degree of 
severity. 


A 


Vol. 189 e No. 4 


TABLE 1. Relation of Causative Agent to Type of Injury 








Type Blunt GSW Stab 
I 16 14 8 
II 10 14 9 
Ul E 0 0 
27 28 17 
IV 8 7 0 
V 10 8 0 
VI 3 o 0 
21 15 0 
Totals 48 43 17 = 108 





tality was analyzed in relationship to the associated 
intra-abdominal injuries, with the exception that it in- 
creased proportionately to the number of injured 
organs. 


Treatment 


In the 24 hours following their injury, 24 patients did 
not require blood transfusions while 55 patients re- 
quired the transfusion of 1—4 units of blood. Eleven pa- 
tients required from 5 to 10 units and 13 required 11-25 
units. Four patients required 26, 30, 57 and 60 units of 
blood respectively. Most patients who received no 
blood transfusions or required transfusion of less than 
two units of blood had hepatic injuries of Types I, II 
and III. Each of the three patients with Type VI in- 
juries required more than 25 units of blood. 

In 21 patients, all of them with Types I or II injuries, 
the hepatic lacerations had ceased bleeding at the time 
of celiotomy and no suturing was necessary. In 18 of 
these 21 patients, soft rubber drains were placed as the 
only mode of treatment; however, three were closed 
without drains and recovered satisfactorily. In 50 pa- 
tients, 21 with Type I, 20 with Type II, and nine with 
Type IV liver injuries, the method of treatment em- 
ployed was sutures and drains. In 14 other patients, 
packing of the wound with synthetic hemostatic sub- 
stances or omentum was used in addition to the sutures 
and drains. In two patients, both with small lacerations, 
packing and drainage without sutures were employed. 

Resection of a segment of the liver was required to 
treat the injuries of 20 patients, 18 having Type V and 
two having Type VI injuries. Selective ligation of the 
hepatic artery was used as a specific method to control 
bleeding in four patients, one with injury Type II, two 
with Type IV and one with Type VI. The pertinent 
hepatic artery branch was ligated in 14 of the patients 
with Type V injuries requiring hepatic resections. T- 
tubes were inserted in five cases. Two cases had in- 
juries to the common bile duct that required repair, and 


HEPATIC INJURIES 


469 


TABLE 2. Presence of Shock at Admission in 108 Patients 
with Hepatic Injury 


E ———————————————————— 








Blunt GSW Stab Total 

I 38 (4+) 3 0 0 3 (1+) 
Il 33 (S+) 5 5 5 15 (5+) 
IHI 1(0+) 0 0 0 ° 0 (0+) 
IV 15 (2+) l 5 0 6 (1+) 
V 18 (5+) 5 6 0 11 (4+) 
VI 3(2+) 3 0 0 3 (24) 
38 (13+) 

Deaths +. 


in three the T-tube drainage was used in addition to par- 
tial hepatectomy (Table 5). 

Of the total number of patients reviewed, 107 addi- 
tional surgical procedures were required due to intra- 
and extra-abdominal injuries. Most of these additional 
procedures were performed at the same time the 
hepatic injury was repaired. Splenectomy was per- 
formed in 15 patients; however, it was mentioned that 
only 12 had lacerated spleens, thus, in three cases the 
splenectomy had to be considered "'incidental or 
iatrogenic.” The need for concomitant operations was 
evenly distributed to all the types of injuries (Table 6). 

The types of drains used are shown in Table 7. Two 
patients, one with Type V and one with Type VI, were 
left undrained and both died shortly after operation. 
Eight other patients, three with Type I and five with 
Type II, were left undrained and none developed intra- 
abdominal sepsis. 


Postoperative Complications and Mortality 


Forty-nine patients (45.4%) recovered after repair of 
their injuries without postoperative complications, 69 
(54.6%) had one or more postoperative complication. 
Those related to sepsis were the most commonly ob- 
served followed in frequency by pulmonary and bleed- 
ing complications. Only in four patients was hepatic 
dysfunction recorded (Table 8). 

There were 18 deaths among the 108 cases reviewed 
for an overall mortality of 16.7%; however, only eight 


TABLE 3. Associated Extra-abdominal Injuries 








Crushed Fx of Head 
Chest Extremities Injury 
I 38 (4+) 6 (3+) I (1+) 
I] 33 (5+) 5 (S+) 5 (4+) I (1+) 
IH l 
IV 15 (2+) 2 (2+) l 
V 18 (5# 1 (1+) 2 (1+) 
VI 3 (2+) 1 (1+) 2 (2+) 
Total 108 (18+) 9 (9+) 14 (8+) 4 (4+) 
Deaths +. 
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TABLE 4. Associated Intra-abdominal Injuries 


I] 


IH 
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38 (4+) 33 (5+) 1 (0+) 

Spleen 1 (1+) 6 (3+) 
Stomach 3 (2+) 
Diaphragm 5 (3+) 
Colon 2 (2+) 
Kidney 2 (1+) 
IVC 

Aorta 1 (1+) 
S. bowel 

Bladder 1 (1+) 
Pancreas 

Mesentery 1 (0+) 


IV V VI Total 
15 (2+) 18 (5+) 3 (2+) 108 (18+) 

3 (3+) 2 (1+) 12 

2 (1+) 3 (2+) 8 
1 (1+) 6 

1 (1+) 1 (1+) 4 
1 (0+) 3 
1 (0+) 1 (1+) 1 (1+) 3 
1 (1+) 2 
2 (1+) 2 
l 

1 (1+) l 

A 

43 


EEE O 
Deaths +. 


of these deaths (7.4%) could be attributed to the hepatic 
injury. The details of the mortality and the cause of 
death in relation to the type of injury are shown in 
Figure 6 and Tables 9 and 10. 


Discussion 


Hepatic injuries are encountered in civilian surgical 
practice with regular frequency. Currently, most are 
caused by blunt trauma occurring during accidents in- 
volving motorized vehicles. The usually uncomplicated 
stab wound to the liver which was frequently observed 
in past years is now seldom encountered, but has been 
replaced by the more serious hepatic wounds produced 
by gunshots and blunt trauma. 

In the present study, uncomplicated liver injuries 
amenable to relatively simple surgical treatment were 
observed in 67% of the patients (Types I, II and III). 
Major liver injuries amenable to suturing were ob- 
served in 1576 (Type IV). Major hepatic injuries re- 
quiring resection of the hepatic parenchyma and pro- 
ducing major blood loss (Types V and VI) occurred in 
18% of the patients studied. 

A classification such as the one proposed in this 
paper is helpful in the analysis of the factors that deter- 
mine the fate of patients with hepatic injuries. Stab 
wounds caused only minor injuries (Types I-III). 


Gunshots and blunt trauma caused over half of the 
minor injuries, but they also caused a significant pro- 
portion of the serious injuries (Types IV - VI). 

As reported by other authors,?9? hepatic injuries are 
frequently associated with serious injuries to other 
organs located inside or outside of the abdomen. When 
mortality occurs in patients with minor hepatic injuries 
(Types I-III), it is almost always caused by the asso- 
ciated injuries and not by the injury to the liver. How- 
ever, the mortality directly attributable to the hepatic 
injury, which was less than 8% in this series, occurred 
only in patients with severe hepatic injuries (Types 
IV- VD. It is not surprising that the presence of shock 
at the time these patients were admitted to the emer- 
gency room was associated with a much higher mor- 
tality than those admitted without hypovolemic shock. 
The large amount of blood transfusions required by 
some of the studied patients and the fact that many of 
them survived, documents the absolute need for an ef- 
ficient blood bank with a large blood supply. 

The fact that 21 of the 108 patients had a hepatic 
laceration that was not bleeding at the time of celiotomy 
suggests that some minor hepatic lacerations, if they 
are the only injury, may not require operation. Ob- 
viously, it is very difficult to select preoperatively the 
patients with Type I injuries that are going to stop 
bleeding spontaneously and virtually impossible to be 


TABLE 5. Hepatic Injuries —Methods of Treatment 


Type of Celiotomy Drains Suture Packing H.A. T-tube 
Injury Only Only Suture & Packing & Drains Ligation Insertion Resection 
I (38) l 13 21 2 l 0 0 0 
II (33) 2 5 20 4 1 1 0 0 
II (1) 0 0 0 l 0 0 0 0 
IV (15) 0 0 9 6 0 2 2 0 
V (18) 0 0 0 0 0 14 2 18 
VI G) o 0 0 E o E i E 
3 18 50 14 2 20 5 20 
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TABLE 6. Operations Performed in Addition to Liver Injury Repair 
Injury Type Splen. Thorac. Cholecys. Colost. Ortho. Neuro. Misc. Total 
I 38 (4+) 4 2 2 2 6 1 6 23 
I 33 (5+) 4 3 1 4 5 2 7 26 
II 1 (0+) 0 0 0 0 0 0 l l 
IV 15 (2+) 3 3 2 l l 2 i 4 24 
V 18 (5+) 2 4 6 2 2 0 9 25 
VI _3 (2+) 2 d d o E i 2 8 
108 (18+) 15 13 12 9 15 6 37 107 
Deaths +. 


certain that the signs of peritoneal irritation are -not 
caused by injury to another intra-abdominal organ in 
need of surgical repair. Nevertheless, one cannot help 
but give some thought to the fact that a number of pa- 
tients with Type I liver injuries can, under the right cir- 
cumstances, be managed without operation. 

Although the absolute need for adequate drainage of 
the perihepatic spaces after repair of hepatic injuries 
cannot be objectively and unequivocally documented, 
the strong subjective impression that it is almost in- 
dispensable prevails® particularly when no documenta- 
tion can be made of deleterious effects of the use of 
sumps or soft rubber drains. 

The lack of need for drainage of the extrahepatic 
biliary tree by elective choledochotomy and insertion 
of a T-tube to ‘‘decompress the bile system” has been 
established by Lucas and associates.9? The present 
series agrees with this line of thinking. 

Hepatic artery ligation, advocated and practiced 
primarily by the University of Louisville group,’ has 
not gained widespread use as shown by Walt in his na- 
tion-wide survey.!° In the present series it was used as 
the primary method to control massive hemorrhage in 
four cases. Of these four, two patients survived with 
injuries Types II and V, and two patients died with in- 
juries Types V and VI, thus, no conclusions can be 
drawn. Uncontrollable hemorrhage from the liver or 
associated injuries was the cause of death in all pa- 
tients who died while being operated upon or shortly 
thereafter. 

Sepsis, pulmonary insufficiency, and occasionally 


TABLE 7. Type of Drains Used 


Injury No Penrose Sump Penrose 
Type Drains Only Only & Sump 
I (38) 3 33 1 l 

II (33) 5 26 0 2 

IHI (1) 0 0 0 | 

IV (15) 0 10 0 5 

V (18) l 7 0 10 

VI @) E K o E 
Totals 10 77 1 20 


delayed bleeding due to deficient coagulation factors, 
accounted for the majority of the postoperative com- 
plications. Clagett and Olsen! reported that coagulop- 
athy occurs in 51% of the patients with hepatic injuries 
Types V and VI. The presence of associated injuries 
leading to multiple systems failure was the only de- 
tectable trend in patients with these complications. 
Seven of the eight deaths directly attributable to the 
liver injury and not to the associated injuries had a par- 
tial resection of the liver. Hepatic failure was observed 
in three of these patients, the other patient with liver 
failure sustained a Type IV injury. All four patients in 
whom liver failure was documented also had multiple 
systems failure and all four died. 

The improved emergency medical services available 
in most urban centers has expedited the transporta- 
tion of patients with severe traumatic injuries to hos- 
pitals prepared to render efficient emergency services 
to these patients. Because of this improved system of 
rapid transportation, some patients with severe liver in- 
juries of Types V and VI reach the hospital alive but 
still have an extremely high mortality rate, para- 
doxically increasing the overall mortality of hepatic įn- 
juries since in the past these patients did not reach the 
hospitals alive. 

It is logical to think that patients with serious hepatic 
injuries are managed more effectively when an or- 


TABLE 8. Postoperative Complications 


I. 1 a iv. Y 


S 


Total 


Abdominal sepsis 
Wound infection 
FUO 

Persistent drainage 
GI fistula 
Abdominal wall bleeding 
GI bleeding 
Coagulopathy 
Pulmonary 

CNS 

S.bowel obstruction 
Hepatic dysfunction 
Renal failure 
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18 Deaths, 16.7% Overall Mortality 
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ganized and experienced surgical trauma team is avail- 
able upon arrival in the emergency room to resuscitate, 
recognize promptly the need for surgical intervention 
and, when indicated, proceed immediately with opera- 
tion. This surgical team should be composed of sur- 
geons who are familiar with the surgical anatomy of the 
liver, with the physiological changes secondary to 
hepatic ischemia and massive blood loss. They should 
be prepared to proceed with sophisticated surgical 
techniques such as hepatic resection and cannulation of 
the retrohepatic vena cava done through an extended 
midline incision into the mediastinum by splitting the 
stetnum. 

Although we have postulated that most hepatic in- 
juries are amenable to relatively simple surgical 
maneuvers, in a good proportion of the cases it is not 





8 Hepatic Deaths, 7.4% True H.I. Mortality 


FiG. 6. Mortality observed 
in hepatic injuries in rela- 
tion to their type, their 
causative mechanism, and 
their coexistence with extra- 
hepatic injuries. Eighteen 
deaths, 16.7% overall mor- 
VI tality. Eight hepatic deaths, 
7.4% true HI mortality. 
The deaths attributed to the 
hepatic injury and not to the 
associated injuries are also 
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a ASSOCIATED EXTRA-ABDOMINAL INJURIES 
o ASSOCIATED INTRA-ABDOMINAL INJURIES. 
* HEPATIC DEATHS (ALL HAD RESECTIONS) 


possible to accurately recognize prior to operation the 
severity of the hepatic injury and/or of the associated 
extra- and intra-abdominal injuries. Thus, it appears 
desirable that all patients with hepatic injuries be 
managed as previously described. 

The diagnosis of hepatic injury is usually embodied 
in the diagnosis of ruptured intra-abdominal viscus with 
the usual signs of peritoneal irritation that makes the 
need for exploratory celiotomy obvious. In patients 
with equivocal physical findings upon examination, or 
those who are unconscious or have an injury to the 
spinal cord or unexplained hypovolemia, peritoneal 
lavage is helpful in determining the need for celiotomy. 
Arteriography or scanning of the liver is seldom in- 
dicated in patients with suspected acute traumatic in- 
juries to this organ. 


TABLE 9. Deaths in Types I and II 


Units 


Days of Blood Postop. 
Survived Transfused Sepsis 
Type I l 20 cea 
27 3 Yes 
3 3 — 
58 l Yes 
Type II 2 17 Yes 
0 23 = 
3 r. — 
16 — 
l 18 ios 


+ Associated extra-abdominal injuries. 
* Associated intra-abdominal injuries. 


Liver Assoc. Hepatic 
Cause of Death Death Injuries Resections 

Hemorrhage — T — 
Sepsis — s» — 
Head injury — " — 
Sepsis — — — 
Sepsis == +* — 
Hemorrhage — dal -- 
Pulmonary failure — Ts — 
Head injury 

Hemorrhage — T -— 
Hemorrhage — T” — 
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TABLE 10. Deaths in Types IV, V and VI 


L ———————————————————— 





Units 
Days of Blood Postop Liver ASSOC. Hepatic 
w Survived Transfused Sepsis Cause of Death Death Injuries Resections 
E O a a Á 
Type IV 2 3 — Pulmonary Emb. — f" — 
16 7 Yes Sepsis | Yes s ` Yes 
Liver failure 
l 20 — Hemorrhage Yes — Yes 
57 5 Yes GI fistula Yes M Yes 
Liver failure 
Type V g 60 = Hemorrhage Vas P vä 
Coagulopathy 
33 24 Yes Sepsis _ Yes a Yes 
Liver failure 
0 11 — Hemorrhage Yes . Yes 
Type VI l 26 Yes Hemorrhage Yes T? Yes 
Liver 
5 30 — Renal Failure Yes T* Yes 
b Pulm. 
~ 


+ Associated extra-abdominal injuries. 
* Associated intra-abdominal injuries. 


The fundamental principles of thorough exploration, 
alert recognition of possible multiple injuries, and 
prompt control of hemorrhage combined with the avail- 
ability of expert anesthesia management and avail- 
ability of an adequate supply of blood for transfusion, 
are the essentials for a successful intraoperative 
management of patients with hepatic injuries. 

Postoperatively, many of these patients will require 
intensive and detailed surgical care with the assistance 
of extensive supportive treatment facilities to cope with 
potential multiple systems failure. This can be best 
accomplished by the trauma surgery team that operated 
on the patient in a well-equipped and organized sur- 
gical intensive care unit. In patients with Types V or VI 
hepatic injuries requiring partial hepatectomy, detailed 
attention should be given to the measures that may 
facilitate the regeneration of the remaining liver. In an 
oversimplified manner these include: adequate main- 
tenance of serum albumin, infusion of adequate 
amounts of glucose, adequate oxygenation in the early 
postoperative period, prevention of sepsis, enhance- 
ment of the coagulation function, and total parenteral 
alimentation that should be established when it appears 
that the patient is not going to be able to ingest food 
orally by the eighth postoperative day. 

In those patients in whom the hepatic artery was 
selectively ligated as a primary method to control the 
hemorrhage from their hepatic injury, it is essential to 
maintain adequate hemodynamics with optimum 
oxygenation of the blood. The use of broad spectrum 
antibiotics, abstinence of food by mouth for five or six 
days, and early consideration for total parenteral 


alimentation appear to be logical therapeutic measures 
after this surgical procedure. 


Proposed Patient Management Program 


We found that one very important aspect in the 
management of patients with liver injuries is to have a 
structured and specific preplanned course of therapy, 
or a patient management program (PMP). We fully 
acknowledge that a PMP is not a substitute for the 
individualization of the treatment that sometimes is re- 
quired by a particular set of circumstances, but having 
a structured plan of therapy as a baseline allows morg 
effective management of these patients. 

The following patient management program based on 
the previously described classification of the hepatic in- 
juries in accordance with their degree of severity has 
been useful in managing some of the patients presented 
in this study. 


Type I 


Small lacerations of the liver including capsule tears 
that are found at operation to be bleeding minimally 
are treated with absorbable sutures applied in a “U” 
figure fashion and two soft rubber drains are left near 
the laceration. If no bleeding is apparent, the insertion 
of drains is the only procedure performed. 


Type Il 


Moderate lacerations with active bleeding are su- 
tured with absorbable material on a large needle. If a 
large blood vessel or bile duct is identified within the 
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wound it is clipped or ligated individually prior to su- 
turing. If necessary, omentum or one of the synthetic 
hemostatic materials is used to pack the laceration in 
addition to the sutures. Soft rubber drains are left in the 
operative area. 


Type III ' 


Small superficial hematomas with the liver capsule 
intact are left alone. Intraparenchymal hematomas 
larger than 5 cm in diameter are opened and treated as 
Type IV injuries. 


Type IV 


Large lacerations of the liver with identifiable tran- 
sected intrahepatic branches of the hepatic artery, 
portal vein, hepatic veins, bile ducts, but without ex- 
cessive devitalized hepatic tissue which is amenable to 
suturing, are treated by careful debridement of the 
small amount of devitalized hepatic parenchyma. In- 
dividual ligation or clipping of the transected blood 
vessels or bile ducts is accomplished. The laceration 
is sutured with large figure of “U” sutures using large 
blunt **liver needles" with absorbable suture material. 
If necessary to control bleeding prior to suturing, the 
wound is packed with omentum or a synthetic hemo- 
static material. Drainage of the operative area with 
sump and soft rubber drains. 


Type V 


Large lacerations with transection of identifiable 
intrahepatic blood vessels or bile ducts, frequently 
multiple, usually described as ‘‘stellate shaped,” 
result in devitalization of large segments of liver 
parenchyma, and are not suitable to be sutured as in 
Type IV injuries. These injuries should be treated by 
anatomical or nonanatomical resection of the de- 
vitalized area ofthe liver. Several maneuvers are useful 
in accomplishing hemostasis, i.e., packing the area of 
injury while cross clamping of the hepatic artery and 
portal vein is done at the foramen of Winslow. When 
necessary the intrahepatic and suprahepatic vena cava 
can be occluded in addition to cross clamping the aorta 
accomplishing vascular isolation of the liver as de- 
scribed by Yellin, Chaffee and Donovan.” To gain 
access to the suprahepatic vena cava, it is necessary to 
extend the midline incision into the mediastinum by 
splitting the sternum as described by Miller® and Fullen 
et al.? After hemostasis is accomplished, the branches 
of hepatic artery and portal vein that supply the lobe to 
be resected are selectively ligated and a conventional 
resection is completed. When only a segment of the 
hepatic lobe is resected (nonanatomical resection), 
selective hepatic artery ligation may not be necessary. 
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The technical details of hepatic resection for injuries 
to the liver have been nicely described by Donovan 
and associates.* The operative area is drained with a 
sump and several soft rubber drains. 


Type VI 


These patients frequently have an hepatic injury of 
Type IV or V but in addition have even greater hemor- 
rhage due to a direct injury to the retrohepatic vena 
cava and/or one of the main hepatic veins. These in- 
juries should be suspected when massive bleeding is 
encountered or when a large retrohepatic hematoma is 
present. When massive bleeding is encountered in this 
area, its control is attempted by manual compression 
until the liver is mobilized and vascular isolation of this 
organ is accomplished. When necessary, cannulation of 
the retrohepatic vena cava is done. These techniques 
have been described in detail by Yellin et al.!! and 
Trunkey et al.? Once the hemorrhage has been con- 
trolled, the repair of the injured vena cava or hepatic 
vein is attempted followed then by repair or resection 
of the concomitant hepatic injury as described for 
Types IV and V. 
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- prompt narcotic / analgesic 
relief without A.PC. - 


The principal analgesic ingredient, oxycodone, IS 
a semisynthetic narcotic with multiple actions 
qualitatively similar to those of morphine. The 
analgesic effect of oxycodone begins within 10 to 
15 minutes after oral administration, peaks at 45 
minutes, and persists for 3 to 6 hours.* Acetamin- 
ophen, a non-narcotic analgesic, complements 
the pain relief provided by oxvcodone. 


Summary of Prescribing Information 
Contraindications: Hypersenstivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence. Oxycodone can pro- 
duce drug dependence of the morphine type and 
" may be abused. Psychic dependence, physica! 
i dependence and tolerance may develop upon 
repeated administration; prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act 
Usage in ambulatory patients: Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required for performance of potentially hazardous 
tasks such as driving a car or operating macninery 
Interaction with other Central Nervous System 
depressants: Patients receiving other narcotic anal- 
gesics. general anesthetics, phenothiazines other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression. When such 
combined therapy is contemplated, the dose of one 
or both agents should be reduced 
Usage in pregnancy: Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 
Usage in children: Should not be administered to 
children 


Precautions: Head injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 

Acute abdominal conditions: TYLOX capsules or 
other narcotics may obscure the diagnosis or clinical 
course of acute abdominal conditions 

Special risk patients: Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and 
prostatic hypertrophy or urethral stricture 


Adverse Reactions: Most frequent Lightheaded- 
ness, dizziness, sedation, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients; some of these reactions may be alleviated if 
the patient lies down. Others: euphoria, dysphoria 
constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant to the analgesic effect of nar- 
cotics. TYLOX capsules are given orally. Usual adult 
dose is one capsule every 6 hours as needed for 


pain 
Drug Interactions: CNS depressant effects may be 
additive with that of other CNS depressants. See 


Warnings 





Caution’ Federal law prohibits dispensing without oxycodone HCI” 4.5 mg, 
prescription | oxycodone terephthalate* 0.38 mg. 
or information on symptoms /treatment of over- ; 

dosage, see full prescribing information acetaminophen 900 mg 


Full directions for use should be read before adminis- z i 
tering or prescribing *Warning: May be habit forming. 


tHalpern, L.M.. and Bonica, J.J., “Analgesics, in 
Modell, W., ed. Drugs of Choice 1976-1977, St. Louis, 


The C.V. Mosby Co., 1976, p. 213 0775 " 
McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 € McN 1978 
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braided construction 
results in: 


*Tendamacl 


Superior smoothness 

Better knot security 

Improved handling characteristics 

— |n addition to the other benefits 
VICRYL suture is known for. Available 
dyed and undyed on a wide variety 
of needles. 






Available braided, 
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COMPLETE PRODUCT INFORMATION 


VICRY L * (Polyglactin 910) 
Synthetic Absorbable Suture 


DESCRIPTION VICRYL (polygiactin 910) synthetic ab- 
sorbable suture is prepared from a copolymer of glycolide 
and lactide. These substances are derived respectively from 
glycolic and lactic acids The empirical formula of the co- 
polymer is (CHO )m(C. H,O )n 

VICRYL sutures are sterile. inert. nonantigenic. nonpyro 
genic. and elicit only a mild tissue reaction during absorption 
The braided and monoftilament sutures are colored violet to 
enhance visibility in tissue. The braided suture is also avail- 
able undyed (natural) 


ACTIONS Two important characteristics describe the ir 
vivo behavior of absorbable sutures first. tensile strength 
retention. and second. the absorption rate (loss of mass) 
Subcutaneous tissue implantation studies of VICRYL suture 
in rats show at two weeks post-implantation approximately 
55% of its original tensile strength remains. while at three 
weeks approximately 20% of its original strength is retained 
Intramuscular ;mplantation studies in rats show that the 
absorption of VICRYL suture is minimal until about the 40tt 
post-implantation day. Absorption is essentially complete 
between the 60th and 90th days 


INDICATIONS VICRYL synthetic absorbable suture is ir 
tended for use as an absorbable suture or ligature 


CONTRAINDICATIONS This suture. being absorbable 
Should not be used where extended approximation of tissues 
under stress is required 


WARNINGS The satety and effectiveness of VICRYL (poly 
glactin 910) suture in neural tissue. and in cardiovascula: 
surgery have not been established 

Under certain circumstances, notably orthopedic proce 
dures, immobilization by external support may be employed 
at the discretion of the surgeon 

Do not resterilize 


PRECAUTIONS VICRYL suture knots must be properly 
placed to be secure. Place the first throw in precise positior 
for the final knot. using a double loop. tie the second throw 
square. using honzontal tension; additional throws are 
advisable 

Skin and conjunctival Sutures remaining in place longer thar 
7 days may cause localized irritation and should be removed 
as indicated 

Acceptable surgical practice must be followed wit^ respec! 
to drainage and closure of infected wounds 


ADVERSE REACTIONS Reactions reported in clinica 
trials which may have been suture related have been min 
mal These include skin redness and induration. rare tr 
stances of hemorrhage. anastomotic leakage. wound 
separation in the eye. and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 
operation 


HOW SUPPLIED VICRYL sutures are available sterile. as 
braided dyed (violet) and undyed (natural) strands in sizes 
3 to 8-0. in a variety of lengths, with and without needles 
and on LIGAPAK ligating reels VICRYL sutures. mono 
filament. dyed (violet) are available in sizes 9-0 and 10-0 
in a variety of lengths with needles 

Also available in sizes 1 to 4-0 attached to 

CONTROL RELEASE needles 
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Quick Reference To 


Surgical Emergencies 


Edited by Gerald W. Shaftan, M.D. 
and Bernard Gardner, M.D. 


This handy manual, packed with clinical data 
In easy-to-use Outline form, is designed for in- 
stunt use in helping you evaluate the surgical 
emergency, make the diagnosis and carry out 
the indicated treatment. 

Divided into two broad categories of trau- 
matic and non-traumatic surgical emergencies 


the book systematically covers: Techniques of 


evaluating the patient and applying diagnostic 
criteria... Radiologie. procedures that. are 
necessary ... Anesthesia considerations... 
Fluid and electrolyte replacement. 

The patient evaluating techniques. diagnostic 
steps and surgical treatment are. presented 
step-by-step with each individua! entry num- 
bered for simplicity. 

Subject matter includes emergencies occurring 
in the areas of general, orthopaedic, neuro- 


Lippincott 


J. B. Lippincott Company 
East Washington Square @ Phila., Pa. 19105 


Please send me: 
O QUICK REFERENCE TO 
SURGICAL EMERGENCIES............. $23.75 


Name 
Address 
OS APEX. m 


C) Payment enclosed O Charge and bill me 
(Save postage & handling) (Plus postage & handling) 


Also available at your medical bookstore. 





* 
logic, ophthalmic, thoracic, plastic, urologic. 
head and neck. and pediatric surgery. 

All who are involved in surgical emergency 
treatment will appreciate this easy-to-use, 
time-saving manual. 
664 Pages e 50 Illustrations e 1974 
Flexible Binding e $23.75 
AS 4/79 


“Portrait of a°Front Runner 


An 1808. legendary mountain man John Colter was 
ambushed by 500 Blackfoot braves in the Montana 
wilds. Colter was given the option of running a race 
with death - naked and bleeding- pursued by the en- 
tire band. He ran over six miles. ultimately slaying 
by hand his closest pursuer and hiding beneath a 
beaver dam. After the Blackfeet gave up the search. 
Colter traveled another 200 miles to the safety of a 
trading post on the Yellowstone River. 


_As a memorial to one of history s most remarkable 

front runners. Montana marathoners still partici- 

pate each year in a grueling cross-country event 
called Colter's Run. 
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CEPHRADINE 


Percent Growth in Sales Volume 
CEPHALOTHIN 21% of Injectable Cephalosporins' 
1975-1978* 





*Projection of 1978 growth. 


in the race for new institutional acceptance, one injectable cephalo- 

sporin has consistently led the pack. Since 1975, Cefadyl^ (cephapirin 

sodium) has grown at a pace more than twice that of the nearest runner- 

up.! What advantages does Cefadyl offer to account for this pattern of 
accelerating acceptance? 


@95.0% (640 cases of 674) overall effectiveness against 
a broad range of serious surgical infections? 


@98.8% (169 cases of 171) effectiveness in skin and soft 
tissue infections? 


GO Highly effective against penicillin-resistant 
staphylococci? 


OLow incidence of phlebitis 
OG Compatibility with wide range of IV infusion solutions 


G Cost containment...in most hospitals Cefadyl can save 
money 


: : à i E b^ h m | 
19965, 11 4 SEE NEXT PAGE FOR TEXT REFERENCES AND 
AE ~ BRIEF SUMMARY OF PRESCRIBING INFORMATION. 





" Coming on stron 
Cefadyl 
(STERILE 


CEPHAPIRIN SODIUM) 


BRIEF SUMMARY OF PRESCRIBING INFORMATION (7) Cefadyl 3/6/7§ 
For complete prescribing information, please consult the Official Package Circ 


| n Contraindications 
Cefadyl (sterile cephapirin sodium) is contraindicated in persons who have shi 
hypersensitivity to cephalosporin antibiotics. 


Warnings 
IN PENICILLIN-ALLERGIC PATIENTS, CEPHALOSPORINS SHOULD BE USEE 
GREAT CAUTION. THERE IS CLINICAL AND LABORATORY EVIDENCE OF PA 
CROSS-ALLERGENICITY OF THE PENICILLINS AND THE CEPHALOSPORINS 
THERE ARE INSTANCES OF PATIENTS WHO HAVE HAD REACTIONS TO B 
DRUGS (INCLUDING FATAL ANAPHYLAXIS AFTER PARENTERAL. USE; 
Any patient who has demonstrated some form of allergy, particularly to drugs,s 
receive antibiotics cautiously and then only when absolutely necessary. No exce 

should be made with regard to Cefadyl. 
If an allergic or anaphylactic reaction should occur, discontinue Cefadyl and ins 
| appropriate treatment. 

Usage in Pregnancy — Safety of this product for use during pregnancy has not I 

established. 


Precautions 

The renal status of the patients should be determined prior to and during Cefa 
therapy,since in patients with impaired renal function.a reduced dose may be appr 
Prolonged use of Cefadyl may result in the overgrowth of nonsusceptible orgali 
If superinfection occurs during therapy, appropriate measures should be tak 
With high urine concentrations of cephapirin, false-positive glucose reactions me 
if Clinitest, Benedict's Solution or Fehling's Solution are used. Therefore, it 
recommended that glucose tests based on enzymatic glucose oxidase reaction: 

as Clinistix or Tes-Tape) be used. 


Adverse Reactions 
Hypersensitivity — Cephalosporins were reported to produce the following reac 
maculopapular rash, urticaria, reactions resembling serum sickness, and anapt 
Eosinophilia and drug fever have been observed to be associated with other al 
reactions. These reactions are most likely to occur in patients with a history of a 
particularly to penicillin. 
Blood — During large-scale clinical trials, rare instances of neutropenia, leukop 
anemia were reported. Some individuals, particularly those with azotemia, hi 
developed positive direct Coombs' test during therapy with other cephalospo 
Liver — Elevations in SGPT or SGOT, alkaline phosphatase, and bilirubin have 
reported. 
Kidney — Rises in BUN have been observed; their frequency increases in patient 
50 years old. 


How Supplied 
Cefadyl (sterile cephapirin sodium) for I.M. or I. V. Injection. Cephapirin sodit 
equivalent to 1 Gm., 2 Gm., 4 Gm., or 20 Gm. cephapirin. 
For information on package sizes available, refer to the current price schedt 





Text References — 


1. Data derived from published independent audits of industry sales 
Reports on file at Bristol Laboratories. 
3. Bodner, S.J. and Koenig, M.G., Clinical and in vitro evaluation of cephapirin a new 
parenteral cephalosporin’, Am J Med Sci, Jan 1972 


BRISTOL" 


BRISTOL LABORATORIES 
Div. of Bristol-Myers Company 
Syracuse, N.Y. 13201 


Staple removal 4 days post-op. Resulting scar 42 days post-op. 


move staples early and replace with sterile, reinforce 
ERI-STRIP Skin Closures for less chance of infection, 
‘iner scar, greater patient comfort. 


as with 72-hour suture removal, clinical studies have sub- 
“atiated that the potential for infection is reduced when staples 
removed early and replaced with Steri-Strip Skin Closures. 
My staple removal also lessens the chance that adverse 
metic results will develop from staple puncture marks. Replac- 
staples early with reinforced Steri-Strip Skin Closures pro- 
*s greater patient comfort and extended firm support of the 
and. 
Æ Wound Support Kit 
' personal Wound Support Kit is now available. Simply return 
attached card or contact your 3M Surgical Products represen- 


ND. 


ical Products Division/3M 
IN, 3M Center 
Saul, MN 55101 
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efazolin sodium 


lyophilized) 





to help eliminate ý 


d & 

ections* 
Most infections can be treated with 500 mg. 
or | gram of ‘Ancef’ every 8 hours. 


*'Ancef' is indicated in the treatment of the following 
serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic 
streptococci. 

Injectable benzathine penicillin is considered to be the 
drug of choice in treatment and prevention of streptococcal 
infections, including the prophylaxis of rheumatic fever. 
'Ancef is effective in the eradication of streptococci from 
the nasopharynx; however, data establishing the efficacy of 
‘Ancef’ in the subsequent prevention of rheumatic fever are 
not available at present. 


Urinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 


Skin structure infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant), group A beta- 
hemolytic streptococci and other strains of streptococci. 
Biliary tract infections due to Escherichia colt, various strains 
of streptococci, Proteus mirabilis, Klebsiella species, and 
Staphylococcus aureus. 


Bone and joint infections due to Staphylococcus aureus. 
Genital infections (1.e., prostatitis, epididymitis) due to 
Escherichia coli, Proteus mirabilis, Klebsiella species, and some 
strains of enterococci. 


Septicemia due to Streptococcus pneumoniae (formerly D 
pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), Proteus mirabilis, Escherichia coli, and 
Klebsiella species. 

Endocarditis due to Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic 
streptococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to 'Ancef. 





brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Injection: 250 mg., 500 mg., and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Contraindications: ANCEF (STERILE CEFAZOLIN SODIUM, 
SK&F) IS CONTRAINDICATED IN PATIENTS WITH KNOWN 
ALLERGY TO THE CEPHALOSPORIN GROUP OF ANTI- 
BIOTICS. 

Warnings: BEFORE CEFAZOLIN THERAPY IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE CONCERNING 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALO- 
SPORINS AND PENICILLIN. CEPHALOSPORIN C DERIVA- 
TIVES SHOULD BE GIVEN CAUTIOUSLY IN PENICILLIN- 
SENSITIVE PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients have 
been reported to have had severe reactions (including anaphylaxis) to 
both drugs. 

Any patient who has demonstrated some form of allergy, particularly 
to drugs, should receive antibiotics cautiously. No exception should be 
made with regard to 'Ancef. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 


Usage in Infants: Safety for use in prematures and infants under | 
month of age has not been established. 


Precautions: Prolonged use of ‘Ancef’ may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient is 
essential. 

When ‘Ancef’ is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urirfe 
of patients on ‘Ancef’ has occurred with Clinitest® tablets solution. 


Adverse Reactions: The following reactions have been reported: 
Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
philia have occurred. Blood: Neutropenia, leukopenia, thrombocy- 
themia and positive direct and indirect Coombs tests have occurred. 
Hepatic anid Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Gastrointestinal: Nausea, anorexia, 
vomiting, diarrhea, oral candidiasis (oral thrush) have been reported. 
Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted. Other reactions have included genital and anal pruritus, genital 
moniliasis, and vaginitis. 

How Supplied: Ancef® (sterile cefazolin sodium, SK&F)—supplied in 
vials equivalent to 250 mg., 500 mg., or 1 gram of cefazolin; in “Piggy- 
back” Vials for intravenous admixture equivalent to 500 mg. or 1 gram 
of cefazolin; and in Pharmacy Bulk Vials equivalent to 5 grams or 

l0 grams of cefazolin. 





Smith Kline GFrench Laboratories 
Philadelphia, Pa. 
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UA Fifth Edition 





E WE NN (Multi-Vitamin Infusion) 


Each 10 cc. ampult or 5 cc. Concentrate vialtt 
H h O a d S provides: 
PECOINC BOUT ae ord scaena co D 500 mg. 
Sih, ge ee EEI snas 10,000 I.U. 
T E XT B O O K O F Vitamin D* (ergocalciferol)................... 1,000 .U. 
Tamne DIOE BB aureis ih iw a 50 mg. 
PB BP eua ovii seii 10 mg. 
S U R G E R Y Pyridadine FOI (Ba) pssi ei 15 mg. 
" " " HIDE Loci ean oai e S 100 mg. 
Principles and Practice DOSDAnt rere et: 25 mg. 
Vitamin E* (dl-alpha tocopheryl acetate)......5 1.U. 
e *With sorethytan laurate 195, sodium hydroxide 


1%, butylated hydroxytoluene 0.003%, butylated 
hydroxyanisole 0.0008%; and gentisic acid eth- 


Edited by JAMES D. HARDY, M.D. 


with 279 contributors anolamide 2% as preservative. 

**With propylene glycol 30% and gentisic acid 
ethanolamide 2% as stabilizers and preserva- 
tives, sodium hydroxide for pH adjustment, 
sorethytan laurate 1.6% butylated hydroxy- 
toluene 0.006%, butylated hydroxyanisole 





Although technically a Fifth Edition of Surgery: 
Principles and Practice, this revision is new in 
title, editor, contributing authors, content, ap- 


O, 
proach, and format. It has been reorganized hcni | | 
into three major parts: General Principles of Oil-soluble vitamins A, D and E water solubi- 
Surgical Practice; Specific Lesions and Dys- lized with sorethytan laurate. 
functions Involving Various Organs; and **|n Concentrate as riboflavin-5-phosphate. 
Parasurgical pns Ore UNE p BRIEF SUMMARY 
The approach is now problem-oriented and this INDICATIONS: in emergency feedings— Surgery, 
outstanding volume considers virtually all extensive burns, fractures and other trauma, 
current problems in surgery. severe infectious diseases, comatose states, etc. 
More than 270 contributors give you an may provoke a "stress" situation with profound 
enormous geographical and philosophical range alterations in the body's metabolic demands and 
in one volume. Each is well known in his field consequent tissue depletion of nutrients. As a 
and discusses management of a specific result, wound healing may be impaired, enzyme 
problem. Included in each of the hundreds of activity disturbed, hematopoietic tissues affected; 
topics discussed are basic features of the opera- hypoproteinemia and edema may appear; conva- 
tion including a table of basic facts; an overview lescence is thus prolonged. 


of the concept under discussion; description of 
specific pathological conditions; surgical 
history; physiology; a pathophysiological 
diagram and an anatomical sketch whenever 
feasible; many excellent illustrations of disease 
processes and treatment procedures; possible 


In such patients M.V.I. (administered in intra- 
venous fluids under proper dilution) contributes 
optimum vitamin intake toward maintaining the 
body's normal resistance and repair processes. 


DIRECTIONS FOR USE: M.V.I. is ready for im- 


M technical errors; safeguards; postoperative mediate use when added to intravenous infusion 
problems; and complications. fluids. 
For intravenous feeding, one daily dose of 10 cc. 
2354 Pages / 1738 Illustrations / 313 Tables 
5th Edition, 1977 / One Volume Format: $38.50 of M.V.l. or 5 cc. of M.V.!. Concentrate added 
Two Volume Format: $45.00 directly to not less than 500 cc., preferably 1,000 
cc., of intravenous dextrose, saline or similar infu- 
" Te sion solutions. .. plasma, protein hydrolysates, etc. 
Now Availablein Either OneorTwo VolumeForm! PRECAUTION: Allergic reaction has been known 
uy rcp P aich Ww Mr Leurs uee X qui. URP US S M TS QUNM OR cd ac cC prar to occur following intravenous administration of 


solutions containing thiamine. 

CAUTION: Not to be given as a direct undiluted 
intravenous injection as it may give rise to dizzi- 
ness, faintness, etc. 


THERAPEUTIC NOTE: Intravenous use should 
be discontinued as eerly as practical in favor of an 
intramuscular or oral vitamin preparation, if 
deemed advisable. 

HOW SUPPLIED: M.V.I.—10 cc. ampuls, boxes 
of 25 and 100 (NSN 6505-00-455-9955/NSN 
6505-00-424-98084A). 

M.V.I. CONCENTRATE -—5 cc. vials, boxes of 25. 
Available in 100s only (NSN 6505-00-212- 
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In Canada: J. B. Lippincott Company of Canada Ltd. 
75 Horner Avenue, Toronto, Ontario M8Z 4X7 
Please send me: 


Rhoads TEXTBOOK OF SURGERY 
0 1 Vol. $38.50 c 2 Vols. $45.00 














Name . 61564). 
Address — - aE 
City DM ah ZR ane otsar 
o Payment enclosed O Charge and bill me 
(Save postage and handling) (Plus postage and handling) AMNUSV USV Laboratories, Division 
Also available at your medical bookstore. AS 4/79 USV Pharmaceutical Corp 


LABORATOAYES Tuckahoe. New York 10707 


Four Discoveries That 


Changed Medical History 





Reprinted from Letters to the Editor, JAMA.* 


Ve have reprinted the above letter to the 
:ditor of JAMA because we believe it should 
»e seen by every physician concerned 

vith the nutritional status of hospitalized 
tients. The letter writer ranks hyper- 
dimentation with some of the monumental 
nedical discoveries of the past — anesthe- 
la, antisepsis and antibiotics. Few who 
lave witnessed the lifesaving benefits of 

his technique would argue the point. 


Ve at USV are proud of our continuing role 
1 hyperalimentation through the develop- 
nent and refinement of the comprehensive 
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or Pe 
T Stevens JC: Surgical Nutrition: The Fourth Coming, reprinted from Letters to 
| the Editor. JAMA 239:192, 1978. 
1. Dudrick SJ, Wilmore DW, Vars HM, et al: Long-term parenteral nutrition 
hii with growth, development and positive nitrogen balance. Surgery 
64:134-142, 1968. 


multivitamin infusion M.V.I?, as well as 
sponsorship of research and educational 
programs in parenteral nutrition. 


To learn how hyperalimentation may reduce 
morbidity and mortality in a wide variety of 
clinical situations, just write us on your 
letterhead requesting a comprehensive 
monograph, tape-cassette program and/or 
film on the subject. 


A/S USV Laboratories, Division 
USV Pharmaceutical Corp. 


Tuckahoe, New York 10707 
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ATLAS OF APPLIED 
VASCULAR SURGERY 


By KIYOSHI INOKUCHI, M.D.. 
and AKIRA KUSABA, M.D. 


Here is a unique and timely atlas text describing 
the wide variety of diseases and lesions that have 
been successfully treated through vascular anas- 
tomoses performed with a new stapling instrument 
originated and perfected by Dr. Inokuchi. 


The extensive experiences of the authors with ves- 
sel suturing equipment have extended the use of 
these instruments beyond the repair and recon- 
struction of vessels, to other areas of surgery. For 
example, use of the Inokuchi stapling instrument 
has made possible the free transplantation of intes- 
tine as a reconstruction of the cervical esophagus. 


A highlight of the book is a discussion of the many 
problems and difficulties which arise in portacaval 
shunt for portal hypertension. The authors have 
realized success in this operation and describe a 
new technique—left gastric venous-caval shunt. 


This highly descriptive book contains details on 
the design of tne Inokuchi vascular stapler and 
step-by-step instructions on its use and applica- 
tions. Many of the operations performed utilizing 
the device are discussed, describing the 
techniques used and giving case histories. 


198 pages / 301 illustrations, including 68 photographs. 
11 in color / 21 Tables / 1975 / $57.00. 





Lippincott 


J. B. Lippincott Company 
East Washington Square e Phila., Pa. 19105 


Please send me: 
O ATLAS OF APPLIED 
VASCULAR SURGERY $57.00 


Name 
Address 
Ms 1. sn RID 


Charge and bill me 


Payment enclosed 
Plus postage & handling 


Save postage & handling 


Also available at your medical bookstore AS 4/79 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 
Combined Kantrex” Injection 

and Pediatric Injection 

(kanamycin sulfate injection) 

(13) 2/28/78 

Forcompleteinformation, consult Official Package Circular. 
WARNING: 

The major toxic effect of parenterally administered kana- 
mycin sulfate is its action on the auditory portion of the 
eighth nerve. High frequency deafness usually occurs 
first and can be detected by audiometric testing. Tinnitus 
or vertigo may occur and are evidence of vestibular in- 
jury and impending bilateral irreversible deafness. 


In patients with impaired kidney function, the risk of 
severe ototoxic reactions and permanent deafness is 
sharply increased. In such cases, the daily dosage should 
be reduced anc the interval between doses lengthened. 
If there is evidence of progressive renal dysfunction 
(increasing NPN, BUN, creatinine or oliguria) during 
therapy, audiometric tests are advised and discontinua- 
tion of the drug should be considered. 


Older patients and patients receiving a total dose of more 
than 15 Gm. of kanamycin sulfate should be carefully 
observed for signs of eighth nerve damage. 


Infants and children generally tolerate the drug well; and 
when the recommended precautions are followed, the 
incidence of toxic reactions is low. 


Neuromuscular paralysis with respiratory depression 
may occur when kanamycin sulfate is administered intra- 
peritoneally concomitantly with anesthesia and muscle- 
relaxing drugs. Although there have been isolated reports 
of respiratory depression following intraperitoneal in- 
stillation of kanamycin, there is no conclusive proof that 
this side effect can be produced with recommended 
doses of the drug. 


The concurrent systemic use of other ototoxic and/or 
nephrotoxic drugs, particularly streptomycin, polymyxin 
B, polymyxin E (colistin), neomycin, gentamicin, and 
viomycin should be avoided. 


The administration of kanamycin sulfate and rapid acting 
diuretic agents, e.g. ethacrynic acid, furosemide, meral- 
luride sodium, sodium mercaptomerin, and mannitol 
(particularly when the diuretic is given intravenously) 
may Cause irreversible deafness. Concurrent use of these 
agents should be avoided. (See “Adverse Reactions”) 


Usage in Pregnancy 

Safety of this drug in human pregnancy has not been 
established. 

CONTRAINDICATIONS: . l 

A history of hypersensitivity to the drug. Prior auditory 
damage by kanamycin or other potentially ototoxic agents 
may be a contraindication if effective, alternative therapy 
is available. 

THIS DRUG IS NOT INDICATED IN LONG-TERM THER- 
APY (e.g. Tuberculosis) BECAUSE OF THE OTOTOXIC 
HAZARD WITH EXTENDED ADMINISTRATION. 

WARNING: 

See “Warning” box above. 

PRECAUTIONS: 

Obtain audiograms before and during therapy in patients 
with renal dysfunction when treatment lasts more than 5 
days. Stop Kantrex if tinnitus or hearing loss occurs. 
Hydrate patients to prevent chemical irritation of the 
renal tubules. Assess renal function periodically, both 
before and during therapy. If signs of renal irritation 
occur (casts, cells, proteinuria), increase hydration and 
reduce the dosage or the frequency of dosage if neces- 
sary. In azotemic patients, the Lea g (in hours) of 
doses may be obtained by multiplying the serum cre- 
atinine by 9. If azotemia or oliguria occurs, discontinue 
therapy. Mycotic or bacterial superinfection may occur. 


ADVERSE REACTIONS: 

Nephrotoxicity — albuminuria, presence of white and red 
cells, granular casts, azotemia and oliguria have been 
reported. 

Ototoxicity — see box warning. 

Irritation or pain at the injection site, skin rash, drug 
fever, headache and paresthesias. 


DOSAGE AND ADMINISTRATION: 

The usual dose is 7.5 mg./Kg./12 hours I.M. or 1.V. The 
average adult dose is 1 Gm. daily. The maximum adult 
total daily dose should not exceed 1.5 Gm. by all routes 
of administration and the total amount administered 
should not exceed 15 Gm. 


The intravenous route is used only if intramuscular ad- 
ministration is not feasible. The 500 mg. dose is added 
to the 200 ml. of sterile diluent and administered 60 to 
80 drips/minute. 
When used as intraperitoneal instillation, the above dose 
is diluted in 20 ml. of sterile diluent. If possible, in- 
stillation should be postponed until after patient is fully 
Uo from effects of anesthesia and muscle-relaxing 
rugs. 

As aerosol treatment, 250 mg. of Kantrex is diluted with 
3 ml. of physiological saline and nebulize. 
Kantrex Injection in concentrations of 0.25 per cent (2.5 
mg./ml.) has been used satisfactorily as an irrigating 
solution in abscess cavities, pleural spaces, peritoneal 
and ventricular cavities, 
SUPPLIED: 
Rubber capped vials as a ready-to-use sterile aqueous 
solution in two concentrations: 
KANTREX INJECTION (kanamycin sulfate injection) 

NDC 0015-3502-20 — 500 mg. per 2 ml. 

NDC 0015-3502-24 a Syringe (500 mg. per 


ml. 
NDC 0015-3503-20 — 1.0 Gm. per 3 ml. | 
KANTREX PEDIATRIC INJECTION (kanamycin sulfate in- 


jection) 
NDC 0015-3512-20 — 75 mg. per 2 ml. 
(activity assayed as kanamycin base) 


BRISTOL LABORATORIES 
BRISTOL" > 2 2s: yer company 


When did you last hear 
rave reviews” 
Joran intraperitoneal 


irrigation agent? 


“We were satisfied that kanamycin was not 
only safe, but also effective in improving 
survival in the presence of peritoneal con- 
tamination.” 


— Neison, J.L., et al.: Symposium on Surgical In- 
fections and Antibiotics, Surg. Clin. of N. 
55:6. pages 1391-1395, (December) 1975. 


“Kanamycin has been employed in 128 
patients at the time of operation for intra- 
peritoneal contamination of various types. 
There has been no evidence of toxicity 


from this use of kanamycin.” 
— Cohn, I., Jr., and Cotlar, A.M.: Ann. Surg. 155:532 (Apr.) 1962. 


“Wider usage of intraperitoneal kanamycin 
is advocated when intraperitoneal antibi- 
otic therapy is indicated.” —Cohn, I., Jr. and Collar 


Ann. Surg. 155:53 
hoe) 1962. 


“../mmediate operative use of intraperi- 
toneal antibiotic treatment has lowered 
the incidence of complications and mor- 


tality by 42%. —ciowes,G.H.A.: Forum on Peritonitis, Mod. 
Med.40:153 (Apr. 17) 1972. 


...Our choice at the operating table is kana- 


mycin... " - Clowes, G.H.A.: Forum on Peritonitis, Mod. Med. 
40:153 (Apr. 17) 1972. 


“Intraperitoneal kanamycin therapy is 
strongly advocated for any — with 


peritonitis.” —DiVicenti, F.C., and Cohn, : Am. Journ. 
Surg. 111: 1, pages 147- 153. pes 1965. 


"In peritonitis, intraperitoneal administra- 


tion of kanamycin can be recommend 
— Pissiotis, C.A., et al.: Surg. Gynecol. Obstet. 134:995 (June) 1972. 
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Potent- Dependable -Analgesic 


Talwin o0 


brand of . equivalent to 50 mg base 


Dentazocine HCI ies ne 


A unique agonist/antagonist. 
Relieves pain as well as 60 mg of codeine. 


MILD ANALGESICS OFTEN DON'T WORK 


In a double-blind single dose study involving 225 adult inpatients, the comparative efficacy of 650 mg aspirin 
and 65 mg dextropropoxyphene, was compared to 50 mg of pentazocine for relief of postoperative pain.* 


* All patients were suffering from moderate or se- * Side effects were recorded for 16 patients: in the 

vere pain. aspirin group 2 patients complained of drowsiness 
and 1 of dizziness. In the dextropropoxyphene 
group 5 patients vomited and 3 patients com- 
plained of drowsiness or dizziness, while 5 patients 
who had received pentazocine complained of dizzi- 


* Pregnant women as well as patients with known 
renal, respiratory, cardiac, or hepatic insufficiency 
were excluded. 


* The onset of action of pentazocine was rapid. ness. 

* Although aspirin, dextropropoxyphene, and penta- * Pentazocine should be an oral analgesic of choice 
zocine produced significant relief from pain, penta- for treatment of postoperative pain. 
zocine was significantly more effective at a half 
hour. 


The advantages of Talwin 50: 


The combined agonist/antagonist properties of Talwin 50 make it a drug to be considered, particularly when 
pain is likely to be of a persistent nature. When such pain exists, the potential for agonist dependency as 
well as complicating agonist side effects may be reduced by the use of Talwin 50. 


Talwin 50 shows infrequent occurrence of certain adverse effects as: 
* Severe respiratory depression * Urinary retention 


* Hypotension * Tachycardia 


* Constipation 
While others such as nausea and dizziness are more common. 


Among RARELY REPORTED REACTIONS are those of a psychiatric nature. Even the most acute CNS reactions 
—hallucinations (usually visual)—have cleared spontaneously within a period of hours. Withdrawal symptoms 
after prolonged use of Talwin 50 for the relief of pain have rarely been reported, even when administration was 
abruptly discontinued. There have been a few reports of dependence with orally administered Talwin 50. 
Patients with a history of drug dependence should be under close supervision while receiving Talwin 50 orally. 
See the following important product information as to dependency potential. 


For Continuing Postsurgical Pain Control 


Talwin » 


brand of . equivalent to 50 mg base 


pentazocine HCI tbis. 


1 or 2 tablets every three or four hours. 
*Kay B: A clinical comparison of orally administered aspirin, dextropropoxyphene and 
pentazocine in the treatment of postoperative pain. J /nt Med Res 2;149-152, 1974. 


See important product information including warnings, adverse reactions, patient selection, 
and prescribing and precautionary recommendations, a brief summary of which follows. 


- T3A 


Potent — Dependable —Analgesic 


74^ 





brand of 


Talwin oO 


. equivalent to 50 mg base 


Dentazocine HCI sss 


Relieves pain of a moderate to severe nature. 
; Usual initial adult dose is 1 tablet every 3 or 4 hours. 





Please consult full prescribing information before prescribing. 
A summary follows: 

TALWIN 50 is intended for the relief of moderate to severe pain. 
One 50 mg tablet appears equivalent in analgesic effect to 60 mg 
(1 gr) of codeine. TALWIN 50 is a weak narcotic antagonist with 
sedative activity. 


Contraindication: 
Hypersensitivity to pentazocine. 


Warnings: 

Drug Dependence. There have been instances of psychological 
and physical dependence on parenteral pentazocine in patients 
with a history of drug abuse and, rarely, in patients without such 
a history. Abrupt discontinuance following the extended use of 
parenteral pentazocine has resulted in withdrawal symptoms. 
There have been a few reports of dependence and of withdrawal 
symptoms with orally administered TALWIN 50. Patients with a 
history of drug dependence should be under close supervision 
whileyeceiving TALWIN 50 orally. There have been rare reports 
of possible abstinence syndromes in newborns after prolonged 
use of TALWIN 50 during pregnancy. 


In prescribing TALWIN 50 for chronic use, the physician should 
take precautions to avoid increases in dose by the patient and 
to prevent the use of the drug in anticipation of pain rather than 
for the relief of pain. 


Head Injury and Increased Intracranial Pressure. TALWIN 50 may 
elevate cerebrospinal fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, intracranial lesions and 
a preexisting increase in intracranial pressure. TALWIN 50 may 
obscure the clinical course of patients with head injuries. TALWIN 
50 should be used with extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of TALWIN 50 during pregnancy 
(other than labor) has not been established. Although no tera- 
togenic or embryotoxic effects have been reported in animals, 
TALWIN 50 should be administered to pregnant patients (other 
than labor) only when potential benefits outweigh possible haz- 
ards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosages, rarely, tran- 
sient hallucinations (usually visual), disorientation, and confusion 
may occur. Observe such patients carefully and check vital signs. 
Use caution if the drug is reinstituted since the acute CNS mani- 
festations may recur. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional 
euphoria have been noted, ambulatory patients should be warned 
not to operate machinery, drive cars, or unnecessarily expose 
themselves to hazards. 


Precautions: 

TALW!N 50 has been rarely reported to cause respiratory de- 
pression. It should be used with caution in patients with respir- 
atory depression, severely limited respiratory reserve, broncho- 
spasm, cyanosis, renal or hepatic dysfunction. Caution should 
also be used with patients prone to convulsive disorders and 
those about to undergo biliary surgery. As with other strong anal- 
gesics, use with caution in patients with myocardial infarction 
who have nausea or vomiting. Patients previously given narcot- 
ics, including methadone, may experience withdrawal symptoms 
after receiving TALWIN 50. 


Adverse Reactions: ] 
Reactions reported after oral administration of TALWIN 50 in- 
clude gastrointestinal: nausea, vomiting; infrequently constipa- 
tion; and rarely abdominal distress, anorexia, diarrhea. CNS ef- 
fects: dizziness, lightheadedness, sedation, euphoria, headache; 
infrequently weakness, disturbed dreams, insomnia, syncope, 
visual blurring and focusing difficulty, hallucinations; and rarely 
tremor, irritability, excitement, tinnitus. Autonomic: sweating; in- 
frequently flushing; and rarely chills. Allergic: infrequently rash; 
and rarely urticaria, edema of the face. Cardiovascular: infre- 
quently decrease in blood pressure, tachycardia. Hematologic: 
rarely depression of white blood cells (especially granulocytes), 
which is usually reversible, moderate transient eosino- 
philia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 


Dosage and Administration: 

Adults: The usual initial adult dose is 1 tablet (50 mg) every three 
or four hours. This may be increased to 2 tablets (100 mg) when 
needed. Total daily dosage should not exceed 600 mg. Tolerance 
is rare. Abrupt discontinuance following chronic use has rarely 
caused withdrawal symptoms. 


Overdosage: 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, 
assisted or controlled ventilation, and other supportive mea- 
sures should be employed as indicated. TALWIN 50 is not subject 
to narcotic controls. 


(Winthrap) 


Winthrop Laboratories New York, N.Y. 10016 
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Nutritional Status and the Nonspecific Cellular and 
Humoral Immune Response in Esophageal Carcinoma 


In carcinoma of the esophagus, two major factors are opera- 
tive, both of which are capable of suppressing the immune 
response, namely starvation and the presence of a malignant 
tumor. Twenty patients who were treated by palliative intuba- 
tion for unresectable carcinoma of the esophagus were in- 
vestigated. All patients were suffering from protein —calorie 
malnutrition and were shown to be in negative nitrogen 
balance. Lymphocyte counts and the nonspecific cellular 


. and humoral immune response were evaluated before and 


after correction of the nutritional deficit. No attempt was 


made to reduce tumor bulk. The cellular immune response 


was compromised in all patients. The DNCB skin test was 
negative, absolute lymphocyte counts and T-lymphocyte num- 
bers were significantly depressed, and the mitogenic response 
to phytohaemagglutinin (PHA) stimulation also significantly 
depressed. Immunoglobulin A levels were significantly elevated 
but serum complement concentrations were normal. Reversal 
of the negative nitrogen balance resulted in a significant 
increase in absolute and T-lymphocyte numbers, and a signifi- 
cant increase in the mitogenic response to PHA. The DNCB skin 
test, however, remained nonreactive. Nutritional repletion 
also significantly increased serum C;, C, and CPA concentra- 
tions. Reversal of negative nitrogen balance may reverse 
in vitro evidence of immunoparesis and produce an in- 
crease in complement concentrations, without therapeutic 
reduction in the tumor load. 


ANY FACTORS INFLUENCE the prognosis of 
M patients with cancer, including the degree of 
malignancy of the tumor, the extent of the disease and 
the host defence mechanisms, especially immunocom- 
petence.!? The cellular immune response may be de- 
pressed in the presence of cancer,” but published 
reports are conflicting, possibly from a failure to 
analyse homogeneous tumor groups or to take into 
account such factors as the effects of treatment or 
malnutrition.* 

Attempts to measure humoral immunity in patients 
with solid tumors have not been pursued as vigorously 
as investigations of cellular immunity despite the inter- 
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dependence of the two arms of the immunological 
response. Another important mediator in the immuno- 
logic defence of the body is the complement sys- 
tem, but little information exists on serum complement 
levels in cancer patients and the results of such investi- 
gations are widely divergent.”! 

In carcinoma of the esophagus, two factors are 
operative, namely the presence of a malignant tumor 
and starvation, both of which are capable of suppress- 
ing the immune response. This investigation was there- 
fore undertaken for two reasons. The first is to evaluate 
nonspecific immunity, both cellular and humeral in 
esophageal carcinoma. The second is to ascertain the 
influence of nitrogen balance on the immune response, 
without any attempt at therapeutic reduction in 
tumor bulk. 


Materials and Methods 
Patients 


We investigated 20 black patients with unresectable 
squamous carcinoma involving the esophagus from the 
level of the thoracic inlet to the tracheal bifurcation 
(20—32 cm from the incisor teeth). The mean age of 
the patients was 56.8 years (range 46-75 years). The 
mean weight was 47.9 kg and there were 19 males 
and one female patient. None of the patients had 
evidence of liver disease, nephrotic syndrome, or pro- 
tein losing enteropathy. 

The diagnosis and localization of the tumor was 
established by barium swallow examination, esophagos- 
copy and biopsy. The esophagus was intubated with 
the Procter-Livingstone tube using a pulsion technique, 
which obviates the need for laparotomy and gas- 
trotomy. The nutritional and immune status of 20 
normal black subjects was also evaluated and these 
acted as age-matched controls. 
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TABLE |. Nutritional Status: Effect of Alimentation 





Preintubation Postintubation 





Time —] week +3 weeks 
Nitrogen balance g/day -5 +6 
Weight Kg 46.8 50.7 

Serum Albumin g/l 31 37 

TIBC „mol/l 52 60 

Skinfold thickness mm 4.2 4.8 





Evaluation of Nutritional Status 


The nutritional status of all patients was determined 
one week prior to intubation and thereafter up to three 
weeks following intubation, by which time all the pa- 
tients were in positive nitrogen balance. Evidence of 
adult protein-calorie malnutrition was specifically 
sought. Protein-calorie malnutrition was defined as a 
serum albumin level of less than 35 g/l, weight loss of 
more than 9 kg (20 Ib) and decreased food intake for 
more than two weeks.'? The parameters investigated 
were as follows: 1) Pre- and postintubation weight 
status were compared. 2) Nitrogen balance was calcu- 
lated by measuring the 24-hour urinary nitrogen excre- 
tion and the 24-hour fecal nitrogen excretion by the 
Macro Kjeldahl techique. 3) Serum albumin was 
measured by an automated calorimetric technique. 
The World Health Organisation's lower limit of normal 
is 35 g/l. 4) Total iron binding capacity (TIBC) was 
determined by radial immunodiffusion (Hyland im- 
munoplate). 5) Skin fold thickness over the triceps 
was measured with Lange skin fold calipers. 


Alimentation Protocol 


e [he patients were fed a hospital ward diet providing 
2500 Kcalories. This was supplemented by four packets 
of Vivonex* standard diet and a mineral/vitamin 
syrup. The daily calorie intake was 3700 Kcals and 
nitrogen intake 20 g/day. 


Immune Studies 


Lymphocytes were obtained from defibrinated 
peripheral blood passed through ‘Ficoll-Hypaque’ 
columns. Subpopulations of lymphocytes were counted 
in a single preparation by means of sheep rosette forma- 
tion and an immunofluorescence method for detecting 
immunoglobulins.? Peripheral lymphocytes were clas- 
sified as rosetting cells (T), fluorescing cells (B), cells 
with no markers (null), and those with both markers (FT). 

Phytohaemagglutinin (PHA) transformation of lympho- 
cytes was performed by means of a routine method and 
assessed by incorporation of 'C-thymidine into 


* Eaton Laboratories, Norwich, New York 13815. 
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lymphocytes cultured in inactivated human AB serum.?9 
Results were expressed as disintegration per minute 
after uptake of '*C-thymidine calculated as arithmetical 
differences between stimulated and unstimulated 
uptake. 

The DNCB skin patch was used to assess non- 
specific cellular immunity in vivo.! We applied 0.1 ml 
of a 10% solution of 2,4- DNCB in acetone to the upper 
arm over an area of 2 cm? and allowed it to evaporate. 
After nine days a challenge dose of a 0.5% solution of 
DNCB was applied to the forearm, and the response 
evaluated after 48 to 72 hours. The reactions were 
graded 0 for no reaction, + for erythema with 
induration less than 2 cm?, ++ for erythema with 
induration or vesiculation greater than 2 cm?. Reac- 
tivity to DNCB was assessed prior to intubation and 
again when positive nitrogen balance was achieved. 

Serum IgG, IgM and IgA concentrations were deter- 
mined by radial immunodiffusion (Behringwerke). 
Hemolytic complement was assayed by the method of 
Mayer'* with sheep red blood cells stored at 4° and 
rabbit haemolytic serum. Complement components 
C5, C, and C; pro-activator were estimated in plasma 
by radial immunodiffusion. 


Statistical Methods 


Statistical analysis of the results was performed by 
the Wilcoxon rank sum test, and the Mann Whitney U 
test for nonparametric data. 


Results 
Nutritional Status 


The effects of oral alimentation and the nutritional 
status of the patients are summarised in Table 1. All 
patients prior to intubation showed evidence of pro- 
tein-calorie malnutrition. The mean weight was 
46.8 kg, with an average weight loss of 11 kg. The mean 
serum albumin level was 31 g/l, the mean TIBC 52 
„mol/l and the mean daily urinary nitrogen loss 5.3 g. 
The average daily fecal nitrogen loss was 1.3 g and 
this remained unchanged when positive nitrogen 
balance was achieved. 

Following intubation and oral alimentation, a mean 
daily positive nitrogen balance of 6 g was achieved 
at three weeks. Other evidence of adequate oral intake 
was the mean weight increase from 46.8 to 50.7 kg, 
a rise in serum albumin and TIBC levels, and an in- 
crease in skinfold thickness. 


Immune Studies 


The total lymphocyte counts, and subpopulation 
counts, are shown in Table 2. Total lymphocyte 
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TABLE 2. Lymphocyte Counts Before and After Nutritional 
Repletion (Mean * SD) 


Cancer Patients 


(n = 20) 
Controls —ve +ve 

(n = 20) Balance Balance 
Total lymphocytes 2838 2345 2857 
+ 750 + 820 + 1027 

p < 0.05 p « 0.05 
T-lymphocytes 2013 1618 2196 
+ 598 + 602 + 708 

p < 0.05 p « 0.025 
B-lymphocytes 666 587 627 
+ 229 + 419 + 228 
Null lymphocytes 141 125 132 
+ 99 + 70 + 50 
FT lymphocytes 212 228 222 
+ 204 = i + 220 


counts in patients before alimentation were signifi- 
cantly lower than in control subjects (p < 0.5). With 
the achievement of positive nitrogen balance total 
lymphocyte counts increased significantly and were 
similar to controls. T-lymphocyte counts were also 
significantly lower in patients in negative balance, and 
with the achievement of positive balance a significant 
increase in numbers occurred (p < 0.025). B-lympho- 
cyte counts in patients with carcinoma of the esopha- 
gus did not differ significantly from control subjects 
and were unaffected by correction of the nutritional 
deficit. Null and FT cells were also little altered before 
and after treatment. 

The results of lymphocyte response to PHA are 
shown in Table 3. The response in patients in negative 
nitrogen balance was subnormal. 

With the achievement of positive nitrogen balance 
the blastogenic response to PHA improved significantly 
and was similar to that in control subjects. This 
result implies that the depression in T-cell function 
evident in patients with carcinoma of the esophagus in 
negative nitrogen balance can be reversed in vitro by 
the achievement of positive balance. 


TABLE 3. Lymphocyte Response to PHA in Cancer Patients and 
Controls (Expressed as Stimulated Disintegrations Per 
Minute Minus Unstimulated Disintegrations 
Per Minute) 


Cancer Patients (n = 20) 


Controls —ve +ve 
(n = 20) Balance Balance 
Mean 26905 10117 22110 
Range 7672-62510 3892 — 19432 7795-46513 
SD 20355 5429 13772 
p < 0.05 p < 0.05 
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TABLE 4. The DNCB Skin Test Before and After 
Nutritional Repletion 


Cancer Patients (n — 20) 


DNCB Controls 
Test (n = 20) —ve Balance +ve Balance 
Grade 0 e 20 '" 20 
+ 12 — — 
tt X. Aud = 
Total 20 20 20 


DNCB skin patch results are summarised in Table 4. 
All control subjects showed a positive DNCB response, 
either grade + or ++. The 20 patients with esopha- 
geal carcinoma showed no reaction while in negative 
nitrogen balance; this immunological anergy persisted 
when positive balance was achieved. 

The mean concentrations of immunoglobulins in con- 
trol subjects and cancer patients before and after nutri- 
tional repletion are shown in Table 5. No significant 
differences were observed in the levels of IgG and IgM 
between controls and cancer patients. However, IgA 
levels in cancer patients in negative nitrogen balance 
were significantly greater than in controls (p < 0.005), 
and this difference persisted with the achievement of 
positive nitrogen balance. 

The estimations of total haemolytic complement 
(CH50), C}, C, and CPA are shown in Table 6. No sig- 
nificant differences were observed in the levels of C}, C, 
and CPA between controls and cancer patients in 
negative nitrogen balance. With the achievement of 
positive nitrogen balance serum C, C, and C,PA levels 
increased significantly. No change was noted in total 
haemolytic complement before and after nutritional 
repletion. e 


Discussion 


Cell mediated immunity may be depressed in both 
localized and disseminated malignancy and can be 
improved by successful surgical removal of the tumor.” 
Tumor regression produced by chemotherapy has also 


TABLE 5. Immunoglobulin Levels Before and After 
Nutritional Repletion 


Cancer Patients (n = 20) 


Controls —ve +ve 

Type (n = 20) Balance Balance 
IgG Mean 1557 Mean 1662 1693 
mg/100 ml SI Sr S.D. 640 663 
IgA Mean 264 Mean 478 411 
mg/100 ml S.D. 142 S.D. 190 262 

p < 0.005 

IgM Mean 248 Mean 224 253 


mg/100 ml S.D. 105 S.D. 76 127 
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TABLE 6. Complement Levels Before and After 
Nutritional Repletion 





Cancer Patients 


(n = 20) 
2 —ve +ve 
Fraction Controls Balance Balance 
C4 Mean 87 89 113 
mg/100 ml £ S.D e 13 + 14 + 24 
p < 0.025 
C, Mean 40 43 66 
mg/100 ml + S.D * l0 * 1 4 1 
p « 0.0025 
CPA Mean 37 44 53 
mg/100 ml t SD. £9 + 12 + F 
p < 0.01 
CH50 Mean 63 66 69 
Units/ml 25D * 14 = 17 + 9 


been associated with recovery of the lymphocyte 
blastogenic response in vitro.'? Malnutrition can result 
in reduced immunocompetence which improves with 
nutritional repletion." The use of intravenous 
hyperalimentation in combination with surgery or 
chemotherapy in patients with carcinoma showing 
evidence of protein calorie malnutrition may result in 
improvement in the delayed hypersensitivity reaction 
to DNCB with prolongation of the disease-free 
interval.’ 

In this study all patients were malnourished and 
showed evidence of defective cell mediated immunity. 
The mitogenic response to PHA was significantly de- 
pressed and lymphocyte numbers were significantly 
decreased. The in vivo response to DNCB skin testing 
Was nonreactive. Correction of protein calorie malnu- 
trition and the achievement of positive nitrogen balance 
was associated with a significant increase in the 
lymphocyte response to PHA and a significant increase 
in T-lymphocyte numbers. The delayed hypersensi- 
tivity skin test, however, remained nonreactive. 
Failure to reverse the in vivo response to DNCB may 
imply macrophage sequestration by the tumor as a 
factor in anergy in cancer patients." Furthermore, at 
least two populations of sensitized lymphocytes able to 
respond in vitro to specific antigen have been identified. 
The dissociation between the in vivo skin testing and in 
vitro lymphocyte transformation may be explained by 
these functions being subserved by different subsets of 
T-lymphocytes which may be unequally compromised 
in cancer patients.!? 

Lymphocyte responsiveness may be related to prog- 
nosis.?!? High lymphocyte reactivity correlates with a 
favorable prognosis? but low lymphocyte reactivity 
should be interpreted with caution.? Malignancy is the 
commonest cause of lymphocytopaenia and positive 
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correlation has been reported between peripheral 
lymphocyte counts and prognosis in carcinoma.!? 
Immunocompetence in patients with carcinoma may be 
depressed by the presence of the tumor or by the 
treatment instituted. However, malnutrition as a con- 
tributing factor to immunoparesis especially in alimen- 
tary tract malignancies should not be overlooked. In 
this study T-Iymphocyte counts and lymphocyte reac- 
tivity were improved by nutritional repletion with the 
tumor in situ. 

Increased or decreased amounts of normal immuno- 
globulin fractions have been described in a variety of 
malignant lesions. Our patients with esophageal car- 
cinoma have normal IgG and IgM concentrations and 
these remain unchanged after correction of protein 
calorie malnutrition. Serum IgA concentrations were 
significantly elevated; elevated IgA concentrations 
have also been observed in other alimentary tract 
carcinomas.!! Local rather than systemic antigenic - 
stimulation is necessary to induce the secretion of 
specific IgA antibody into the intestine.? The increased 
IgA concentrations in our patients may indicate the 
presence of mucosal antigenic stimulation! and 
support the speculation that a cancer may result from 
prolonged immunological epithelial stimulation.!* 

Activation of the complement system in patients with 
tumors has been reported by some workers;?' others 
have found no consistent deviation from normal values 
but a greater variability.?" The extent of the neoplastic 
process may influence the level of complement activity 
and this may explain the conflicting results. C}, C4, 
CPA and CH50 concentrations were normal in patients 
with esophageal carcinoma in negative nitrogen 
balance but C}, C, and CPA concentrations increased 
significantly after three weeks of oral alimentation. A 
similar increase in complement component con- 
centrations to levels above normal has been reported 
in children following correction of protein calorie 
malnutrition.5 The mechanism(s) involved in this over- 
shoot is not known although synthesis can be ac- 
celerated once the basic substrate for complement pro- 
duction is provided. An increase in hemolytic comple- 
ment activity may occur in alimentary tract carcinoma"? 
but no abnormality in CH50 concentrations was evident 
in our patients before or after correction of the nutri- 
tional deficit. The presence of normal complement con- 
centrations in patients with esophageal carcinoma is 
interesting since all have protein calorie malnutrition 
which is associated with a reduction in the various 
complement components.* 


Conclusions 


Patients with esophageal carcinoma in negative 
nitrogen balance have compromised nonspecific 
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cellular immunity. Total lymphocyte numbers are 
decreased, T-lymphocyte numbers are specifically de- 
creased, and PHA induced blastogenesis is depressed. 
The DNCB skin test is nonreactive. The concentra- 
tion of complement fractions is within normal limits, 
but serum IgA concentration is increased. 

With the achievement of positive nitrogen balance 
some aspects of nonspecific cellular immunity are im- 
proved, without any reduction in tumor bulk. Total 
lymphocyte numbers increase, T-lymphocyte numbers 
increase, and the mitogenic response to PHA improves. 
The DNCB skin test remains nonreactive, immuno- 
globulin concentrations remain unaltered, but C}, C4, 
and C;PA concentrations increase significantly. 

Protein calorie malnutrition contributes significantly 
to the immunoparesis evident in patients with esopha- 
geal carcinoma and may be important in tumor prog- 
nosis, immunotherapy and the immunoparesis of other 
solid tumors. 
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Non-operative Differentiation Between Pancreatic Cancer 


and Chronic Pancreatitis 


C. R. 
A. R. MOOSSA, M.D., F.R.C.S. (ENG. & EDIN.), F.A.C.S. 


Eighty-five of 186 patients investigated for suspected pancreatic 
cancer had an unequivocal final diagnosis of either pancreatic 
cancer (58 patients) or chronic pancreatitis (27 patients). They 
had been studied prospectively using ultrasonography, com- 
puterized tomography, radionuclide scanning, endoscopic 
retrograde cholangiopancreatography (ERCP), selective celiac 
and superior mesenteric angiography, duodenal drainage 
studies, cytologic studies, serum carcinoembryonic antigen as- 
say, and pancreatic oncofetal antigen assay. The results were 
compared to determine which test would most frequently and 
reliably differentiate between pancreatic cancer and pan- 
creatitis in a patient believed to have one or other disease. 
Criteria for interpreting results, first for highest rate of correct 
diagnoses, and second for highest accuracy were derived. Ap- 
plying these criteria, ultrasonography achieved the highest 
rate of correct diagnoses (97% of patients diagnosed with 84% 
accuracy). ERCP, duodenal drainage studies, and cytology 
were the most accurate tests (86% accuracy each test) but, with 
this accuracy, ERCP most frequently gave a diagnosis (diagno- 
sis rate: ERCP—70%, duodenal drainage — 3246, cytology — 
35%). The results suggest that ultrasonography is the best non- 
invasive test, and that a combination of ERCP, pancreatic juice 
assay and cytology in a single procedure may prove to be the 
best discriminating investigation. 


HE SYMPTOMS AND SIGNS of pancreatic cancer are 
frequently indistinguishable from those of chronic 
pancreatitis. In fact, pancreatic cancer is often asso- 
ciated with secondary inflammatory changes. Not in- 
frequently a physician is faced with the problem of a pa- 
tient whose clinical picture and investigations indicate 
that one or other condition is present. The differentia- 
tion between the two diseases is clearly important; the 
cancer patient requires an early radical operation if 
there is to be any hope of cure. The pancreatitis pa- 
tient may also require an operation, but if the diagnosis 
is certain, an initial period of conservative treatment 
may be beneficial, and may obviate the need for opera- 
tion. At laparatomy, inspection and palpation of the 
pancreas may fail to disclose the correct primary 
disease, and the examination of biopsy material may 
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fail to identify an underlying cancer. In such circum- 
stances, a resectable cancer may be left behind, or a 
pancreatitis patient may be subjected to an extensive 
resection when a lesser procedure would have been 
adequate. 

A major problem of most, if not all techniques of pan- 
creatic investigation is the differentiation between 
these two diseases. The evaluation and comparison of 
tests in this respect is difficult, owing to uncertainty 
of the correct pathological diagnosis in all unresected 
cases. In recent years we have prospectively evaluated 
several methods of investigation in the diagnosis of pan- 
creatic cancer. For the present study we have re- 
examined our data to determine which tests most fre- 
quently and reliably distinguish between pancreatic 
cancer and pancreatitis. 


Patients Studied 


Over a four year period, patients presenting to the 
University of Chicago Hospitals and Clinics with com- 
plaints compatible with a diagnosis of pancreatic cancer 
have been admitted to a prospective ''diagnostic proto- 
col," described in detail elsewhere.!* At the time of 
writing, 186 patients have been investigated in this man- 
ner, and 39% have had a final diagnosis of pancreatic 
cancer, 17% having other cancers, and 44%, benign 
diseases including 1546 with a final diagnosis of chronic 
pancreatitis. 

For the present study, all patients falling into one of - 
two groups have been considered. Patients with un- 
equivocally confirmed adenocarcinoma of the pancreas 
form the first group of 58 patients (30 males, 28 females; 
mean age 60 years, range 31-89 years), all of whom 
underwent laparotomy. Twenty one patients (3676) had 
their cancers resected. These tumors ranged from 1.4 to 
6.5 cm in diameter (mean 3.35 cm), and were located in 
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the head (19 patients) or head and body of the gland (2 
patients), and, according to the pathologist's reports, 
were associated with inflammatory changes elsewhere 
in the gland that were minimal (nine patients), mild (two 
patients), moderate (six patients), or severe (four pa- 
tients). The remaining 37 patients (6476) had unre- 
sectable pancreatic cancers, all histologically con- 
firmed by open biopsy. Of these tumors, 15 were 
located in the head of the pancreas, eight in the head 
and body, eight in the body, five in the body and tail, 
and one in the tail of the pancreas. Sixteen of these 
tumors were associated with hepatic metastases, and 
the size of pancreatic masses, as assessed at laparot- 
omy, was reported for 12 patients and ranged from 2.5 
to 10 cm in diameter (mean 7.2 cm), with seven others 
reported to be "large," and two “‘very large.’’ The sur- 
geon also noted inflammatory changes ranging from 
mild to severe in nine of these patients. Twenty-three 
— of the 58 pancreatic cancer patients (40%) had obstruc- 
tive jaundice at the time they underwent investigation. 

The second group of patients examined in this report 
comprises those who were admitted to the ‘‘diagnostic 
protocol" having complaints similarly suggestive of 
pancreatic cancer, and in whom a confident final diag- 
nosis of chronic pancreatitis was obtained. Of the 27 pa- 
tients in this group (14 males, 13 females: mean age 49 
years, range 10-73 years), 18 (67%) underwent 
laparotomy, all but one having open, usually multiple 
pancreatic biopsies. The remaining nine patients (3392) 
did not undergo laparotomy, a confident diagnosis of 
pancreatitis having been obtained on the basis of in- 
vestigations and adequate follow-up. Of the 27 pan- 
creatitis patients, six were finally judged to have mild, 
11 moderate, and 10 severe disease. Nine patients were 
noted to have enlargment of the gland, and six had 
pseudocysts of varying size and location. Two patients 
(7%) had obstructive jaundice at the time of investiga- 
tion. Only one pancreatitis patient, who had a total pan- 
createctomy, has been followed-up for less than six 
months. Four patients, three of whom underwent 
laparotomy and biopsy, have been followed up for six 
months to one year, and three patients, one of whom 
underwent laparotomy and biopsy and one, laparotomy 
and resection, have been followed-up for one to two 
years. All the remaining patients have been followed- 
up for more than two years without a change of diag- 
nosis. 


Investigations 


The following investigations were carried out as part 
of the prospective ‘‘diagnostic protocol." Request 
forms indicated only that the patient was in our study 
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group, and each test result was interpreted and reported 
on its own merits by expert investigators who were not 
directly involved in the clinical coordination and deci- 
sion making. 

Ultrasound examination of the pancreas was carried 
out using a commercially available gray scale unit, by 
obtaining a series of oblique transverse sections in the 
region of the pancreas after a preliminary survey of the 
upper abdomen. Computerized tomography (CT) of 
the pancreas using standard equipment became avail- 
able to us more recently, and examinations have been 
obtained usually employing oral and/or intravenous 
contrast material. ‘‘Conventional’’ radionuclide scan- 
ning of the pancreas using an Anger camera and the 
intravenous administration of 250 uCi "*Se-seleno- 
methionine was carried out on all patients at the out- 
set of the study. More recently, however, we have sub- 
stituted a more promising technique!’ using longi- 
tudinal multiplane emission tomography (LMET). 
Endoscopic retrograde cholangiopancreatography 
(ERCP) was carried out using an Olympus JFB-2 duo- 
denofiberscope and 50% Renograffin as contrast 
material. Selective celiac and superior mesenteric 
angiographic studies were obtained after percutaneous 
femoral artery puncture, and usually employed mag- 
nification techniques. Superselective catheterizations 
were made in approximately one third of studies, and 
pharmacologic agents were occasionally used. Duo- 
denal drainage studies were undertaken using methods 
previously described.‘ Following placement of the tube 
and the intravenous administration of secretin (Boots) 
l unit/Kg body weight, the duodenal juice was collected 
in ten minute aliquots for thirty minutes. The volume 
was measured and expressed as mls/Kg/30 mins. 
(normal range: 0.50—3.22 mls/Kg/30 mins.), and the 
peak bicarbonate concentration was taken as the 
highest of the three estimations (normal range: 62.2— 
133.4 mEq/L). Cytologic examination was carried out 
as part of the duodenal drainage studies following 
centrifugation of the juice. More recently, material for 
cytology has been obtained at the time of ERCP by 
direct aspiration of the pancreatic duct following irriga- 
tion with normal saline.? Serum carcinoembryonic 
antigen (CEA) levels were determined by the Hansen 
Z-gel method,'? a normal value being less than 2.5 
ng/ml. Determinations were performed by the indirect 
method, and more recently those sera with a value 
greater than 20 ng/ml have been re-evaluated by the 
direct method. Serum was also assayed, by rocket im- 
munoelectrophoresis, for a pancreatic oncofetal anti- 
gen (POA) that has been isolated and partially char- 
acterized in our laboratories, a normal value being less 
than 14 standard units. 
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Analysis 


The number of patients in the two groups who under- 
went each test varied for several reasons. First, for 
some patients the correct diagnosis became evident 
before all tests were done. Second, the frequency with 
which some of the tests have been requested, and their 
priority in the sequence of investigation changed as 
their relative usefulness and reliability was established 
over the period of study. Third, as newer techniques 
have become available, they have replaced or modified 
the role of former methods. A summary of the tests and 
patients studied is given in Table 1. 

For each patient, reports on the pancreatic imaging 
tests were interpreted as indicating one of four results; 
first, that the pancreas appeared to be normal; second, 
that the pancreas appeared to be abnormal, but the 
causal pathology was indeterminate; third, that ab- 
normalities favoring a diagnosis of pancreatitis were 
seen; or fourth, that abnormalities seen suggested a 
diagnosis of pancreatic cancer. 

Cytologic examinations were positive (when malig- 
nant cells were seen), ‘‘atypical,’’ or negative. Values 
obtained from duodenal drainage studies, and serum 
oncofetal antigen levels were plotted as scattergrams 
for one and two way discriminant analysis. 


Results 


Several tests failed to examine some patients satis- 
factorily. The most common cause of a failed ultra- 
sound examination was the presence of overlying 
bowel gas. CT failures were due to bowel gas shadows 
and the presence of surgical clips. ERCP failed occa- 
sionally due to faulty equipment, and more commonly 
when the duodenal papilla could not be cannulated. 
However, such studies were not deemed to have failed 
when diagnostic information was, nevertheless, ob- 
tained. Duodenal drainage studies and cytology failed 
when the tube could not be correctly placed. A zero 
yield of duodenal juice, indicating duct obstruction, 
was not regarded as a failed test. True failure rates ap- 
pear in Table 1. Failed tests were excluded from further 
analysis. 

The results of the pancreatic imaging tests, ex- 
pressed as the percentage of cancer and pancreatitis 
patients who had each of the four possible results, are 
given as bar-grams in Figure |. The results of cytologic 
examinations appear in Figure 2. Specimens were ob- 
tained by duodenal aspiration for 47 patients, and by 
direct ductal aspiration for 25 patients, 13 patients 
having both. 

Two other patients had endoscopic duodenal brush- 
ings examined. In the cancer group, nine of 18 (50%) 
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TABLE 1. Summary of Tests and Patients Studied 
ne ee AM ODDS ae 
Number of Patients 
Studied (Successful) 





Failure Pancreatic 
Test Rate Cancer Pancreatitis 

Ultrasound 12% 50 24 
CT 16% 13 3 
Conventional Scan 0% 19 17 
LMET 0% 16 8 
ERCP 16% 37 15 
Angiography 0% 45 18 
Cytology 13% 40 22 
Duodenal Drainage 

Studies 24% 23 18 
Oncofetal Antigens 0% 45 19 
Total in study 58 27 





direct ductal samplings were positive, as were 16 of 28 
(57%) duodenal aspiration samples. Two other duo- 
denal samples showed atypia, one of these patients 
having a positive result on ductal aspiration. One pa- 
tient with a positive ductal and negative duodenal 
sample had the only other conflicting report. In the 
pancreatitis group there were two false positives, one 
for each method of specimen collection. 

The results of the duodenal drainage studies, plotted 
as scattergrams, appear in Figure 3. The volume for 
cancer patients (1.31 + 0.15 ml/Kg/30 min.:mean 
+ SEM) was significantly lower than that for pan- 
creatitis patients (1.71 + 0.17 ml/Kg/30 min.) as 
assessed by the student's independent t-test (p 
< 0.005). No patient had a zero volume. The mean 
peak bicarbonate concentration for cancer patients 
(79 + 5 mEq/L) was also lower than that for pan- 
creatitis patients (88 + 6 mEq/L), but the difference 
was not significant. 

The results of the oncofetal antigen assays, plotted as 
scattergrams, are shown in Figure 4. The mean CEA 
level was significantly higher (p — 0.02) in pancreatic 
cancer (10.7 + 1.2 ng/ml) than pancreatitis (5.8 + 1.3 
ng/ml). Since not all values above 20 ng/ml were deter- 
mined, all such values were computed as 20 ng/ml. The 
mean value of POA for cancer patients (12.6 + 1.1 
units) was higher than that for pancreatitis patients 
(10.1 — 1.7 units), but not significantly so. 


Discussion 


The data presented indicate with certain limitations 
discussed below, the comparative diagnostic perform- 
ance of the various tests in patients with pancreatic 
cancer and pancreatitis. Given these data, the question 
arises—if we believe that a patient has either pan- 
creatic cancer or pancreatitis, with an equal likelihood. 
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ULTRASOUND RESULTS 


Fic. 1. Results of six pan- 
creatic imaging tests show- 
ing the percentage of pan- 
creatic cancer patients 
(solid bars) and chronic 
pancreatitis patients (open 
bars) obtaining each of the 
four possible test results. PATIENTS 
WITH 60% 
PANCREATIC 

c CANCER bios 


ERCP RESULTS 


which test will give a discriminant diagnosis, and how 
accurate will that diagnosis be? 

A comparison of the tests may be made by con- 
sidering the proportion of patients in each group, rather 
than the actual number, who obtained a particular re- 
sult. In this way the test is evaluated as though the prior 
probabilities of cancer and pancreatitis for an individual 
patient are the same. If we assume that one or other of 
these two diagnoses will be correct, the accuracy of the 
test, that is the frequency with which its diagnosis of 
cancer or pancreatitis is correct, may be expressed as 
the sum of the correct diagnoses in both groups, divided 
by the sum of all diagnoses made. 

In order to compare the ability of each test to dif- 
ferentiate between pancreatic cancer and pancreati- 
tis, consideration should be given to the relative im- 
portance of the frequency with which the test can give 
the correct diagnosis, and the accuracy of the diagnoses 
given. 

For most of the tests, given that the diagnosis must 
be either pancreatic cancer or pancreatitis, there are 
two distinct ways in which the results can be inter- 
preted — first, to obtain a high degree of accuracy, and 
second, to obtain the maximum amount of discrimina- 
tory information, and thus a high rate of correct diag- 
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CONVENTIONAL SCAN 
RESULTS 


CT RESULTS 


TEST RESULTS: N = NORMAL: I = ABNORMAL - INDETERMINATE: P=PANCREATITIS-C= PANCREATIC CANCER 


LMET RESULTS 


ANGIOGRAPHY RESULTS 


noses. With cytology, for example, 86% of patients 
with a positive result (assuming equal numbers in the 
two groups) prove to have cancer, but only 30% of pa- 
tients are thereby correctly diagnosed. If a negative re- 
sult is taken to indicate pancreatitis, then 99% of all 
patients are diagnosed with 75% accuracy. Similarly 
with an imaging test, when studies reported to be 
normal occur more frequently in pancreatitis than can- 
cer, as is usually the case (Fig. 1), we can say that a 
normal study favors a diagnosis of pancreatitis over 
cancer in that ratio. Interpreting normal studies as pan- 
creatitis will increase the proportion of patients obtain- 
ing the correct differential diagnosis, but may reduce 
the accuracy with which all diagnoses are made. Table 
2 summarizes the criteria for interpreting the tests to 
obtain a high rate of correct diagnoses. Table 3 sum- 
marizes the criteria that may be taken to maximize the 
diagnostic accuracy. Applying these two sets of criteria 
we have compared the various tests with respect to the 
rate and accuracy of information they provide on the 
differentiation between cancer and pancreatitis. These 
comparisons are given in Figures 5 and 6. 

It can be seen that ultrasound and CT most fre- 
quently provided discriminatory information. Only 
three pancreatitis patients had CT examinations (Table 
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1), and so the high rate of correct diagnoses and the high 
accuracy of CT in this study must be regarded as un- 
proven. Other workers”? have compared these two 
imaging techniques in the diagnosis of pancreatic can- 
cer, and have obtained conflicting results. A compari- 
son of their values in pancreatitis!^ has shown little 
difference. Ultrasound should be preferred on the 
grounds of cost-effectiveness,! but a combination of 
the two might provide more information. 

ERCP, duodenal drainage studies, and cytology 
each provided a similar amount of discriminatory in- 
formation, but ERCP was the most accurate. Some 
workers? have found ERCP to be less accurate than 
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Fic. 2. Results of cytologic studies showing the percentage of pan- 
creatic cancer patients (solid bars) and chronic pancreatitis patients 
(open bars) obtaining each of the three possible test results. 
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Fic. 3. Results of duodenal drainage studies plotted as scattergrams. 


ultrasound. The present study indicates that while 
ultrasound may suggest a diagnosis more frequently, 
its accuracy is no higher. 

Our earlier experience with duodenal drainage 
studies! revealed this test's inability to clearly differ- 
entiate between pancreatic cancer and pancreatitis. 
However, while almost all values for volume and bi- 
carbonate concentration in the present series were 
within normal range, the differences between the two 
groups, particularly in volume, were sufficiently great 
to give comparatively accurate discriminatory informa- 
tion. Other workers! agree that a low volume in this test 
should make one suspect a malignant cause. 

Our overall positive cytology rate in pancreatic can- 
cer (60%) is similar to that previously reported.* In this 
series, duodenal drainage cytology following secretin 
stimulation was slightly better than direct ductal aspira- 
tion following saline lavage, both yields being similar to 
that reported for pure pancreatic juice cytology follow- 
ing secretin stimulation. '* 
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Fic. 4. Results of serum carcinoembryonic antigen (CEA) and pan- 
creatic oncofetal antigen (POA) assays, plotted as scattergrams. 


The combination of endoscopic retrograde pan- 
creatography, pure pancreatic juice assays and cytol- 
ogy in a single investigative procedure is feasible, and 
has shown promise as a reliable method of distinguish- 
ing between neoplastic and inflammatory diseases." 
These procedures are invasive and time consuming, 
and are attended by relatively high failure rates. Never- 


TABLE 2. Criteria for High Rate of Correct Diagnoses 





Test Result 





Interpret as- 
Ultrasound, CT, "pancreatic cancer ' pancreatic cancer 
conventional scan, LMET, ‘pancreatitis’ pancreatitis 
ERCP, Angiography "normal" pancreatitis 
Cytology "positive" pancreatic cancer 
"negative pancreatitis 


Duodenal drainage studies volume € 1.5 ml/Kg/30 min. 


volume > 1.5 ml/Kg/30 min. 


pancreatic cancer 
pancreatitis 

Oncofetal antigens CEA > 10 ng/ml 
POA > 14 units 


pancreatic cancer 
pancreatic cancer 
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TABLE 3. Criteria for High Diagnostic Accuracy 


Test Result Interpret as- 


Ultrasound, LMET "pancreatic cancer" 
"'pancreatitis 
"normal" 


pancreatic cancer 
pancreatitis 
pancreatitis 


CT, conventional scan, 
ERCP, angiography 


"pancreatic cancer 
"'pancreatitis 


pantreatic cancer 
pancreatitis 


Cytology “positive pancreatic cancer 


Duodenal drainage studies volume > 1.5 ml/Kg/30 min. 


and bicarbonate > 80 mEq/L pancreatitis 


Oncofetal antigens CEA > 5 ng/ml 


and POA > 14 units pancreatic cancer 


theless, the performance of ERCP, duodenal drainage 
studies and cytology in the present series suggests that 
a combined procedure may prove to be the most in- 
formative and accurate investigation. 

Angiography is invasive and time consuming, and 
other workers" have reported difficulty in differ- 
entiating between cancer and pancreatitis with this in- 
vestigation. Our data confirm that it offers no additional 
diagnostic advantage over less invasive methods. 

Conventional radionuclide scanning has proven to be 
of limited value in the detection of pancreatic abnor- 
malities.!?^'!? Our experience with LMET suggests that 
this is a more reliable technique, but the lack of specific- 
ity in defining abnormalities remains comparatively 
high. The high accuracy of conventional scans obtained 
when only results naming cancer or pancreatitis were 
considered (Fig. 6) remains unproven since there were 
only four patients in this group. 

Serum oncofetal antigen levels have also shown a 
lack of specificity ,°* diminishing their value in the dif- 
ferentiation between cancer and pancreatitis. Although 
there is evidence that POA is more sensitive than CEA 
in the detection of pancreatic cancer in patients with 
suspected major intra-abdominal disease,'® in the pres- 
ent series CEA proved to be considerably better at dif- 
ferentiating between pancreatic cancer and pancreatitis 
(Fig. 5). When the levels of both antigens were high, the 
likelihood of cancer was slightly higher than when CEA 
alone was elevated, providing good evidence for cancer 
rather than pancreatitis for a few patients. Both anti- 
gens were frequently found in normal levels in sera of 
pancreatic cancer patients, and therefore only high 
levels provided discriminatory information. An ad- 
vantage of POA is that serum levels are not directly 
related to tumor bulk; elevations (>14 units) were 
noted for seven patients with resectable tumors (33%), 
with three having levels greater than 20 units. Other 
workers" have emphasized the value of determining 
the CEA content of pure pancreatic juice collected at 
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U/S CT CYTO ERCP D/D ANGIO 
ACCURACY 84% 84% 76% 85% 73% 79% 


the time of endoscopic cannulation. This may prove to 
be a useful adjunct, although our experience with CEA 
determination as part of duodenal drainage studies* has 
been disappointing. 


Conclusions 


Our results suggest that gray scale ultrasonography 
is the best noninvasive test for differentiating between 
pancreatic cancer and pancreatitis. CT scan may be as 
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Fic. 5. Results obtained 
when all tests were inter- 
preted by applying the 
criteria for a high rate of 
correct diagnoses (Table 
2). Tests are shown in order J 


(highest at left; lowest at 
[. ]iNcoRRECT DIAGNOSIS right) of rates of correct 


diagnosis thus obtained, 
Nl correct DIAGNOSIS with corresponding ac- 


curacy given below bars. 
Abbreviations: U/S 
— ultrasonography, CT 
Wu — computed tomography, 


cyto — cytologic studies, 

ERCP = Endoscopic 

retrograde cholangio- 
wr A pancreatography, D/D 

= duodenal drainage 
studies, angio = angiog- 
raphy, LMET = longitu- 
dinal multiplane emission 
tomography, Scan 
LMET SCAN CEA POA = conventional radio- 
67% 76% 82 95 66% nuclide pancreatic scan, 
CEA = serum carcino- 
embryonic antigen assay, 
POA = pancreatic onco- 
fetal antigen assay. 






good as, or superior to ultrasound, but this remains 
unproven. Radionuclide scanning and angiography 
contribute little to this differentiation. ERCP provides 
valuable discriminatory information and appears to be 
the most accurate test. In combination with pancreatic 
juice studies and cytology, it may prove to be the best 
single discriminating procedure. Assay of serum 
oncofetal antigens can provide relatively reliable 
evidence for cancer in only a small number of patients. 


Fic. 6. Results obtained 

when all tests were inter- 

preted by applying the 
E criteria for high accuracy 

(Table 3). Tests are shown 
in order (highest at left: 
lowest at right) of accuracy 
thus obtained, with bar 
heights showing the corres- 
ponding rates of correct 
and incorrect diagnoses. 
Abbreviations: see key to 
Figure 5. 















SCAN CT ERCP CYTO D/D POA/CEA U/S ANGIO LMET 


ACCURACY 100% 94% 86% 86% 86% 


85% 84% 82% 67% 
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Rectal Obstruction Secondary to Carcinoma of the Prostate 


DONALD E. FRY, M.D., MOHAMMAD AMIN, M.D., PHIL J. HARBRECHT, M.D. 


The records of 13 patients with symptomatic rectal obstruction 
secondary to prostatic carcinoma have been critically reviewed 
to provide criteria for identifying this atypical presentation. 
The site of obstruction varied from the anal verge to 17 cm by 
sigmoidoscopy. Significant clinical findings were ureteral ob- 
struction on excretory urography in 12 of the patients, 
elevated acid phosphatase in eight, intact mucosa over the 
obstructing mass in seven and osteoblastic bone metastasis in 
six. Primary diagnosis was generally established by comparing 
histopathologically the prostate and the obstructing lesion. 
Colostomy was necessary in nine cases. In three patients colos- 
tomy was obviated in partially obstructing lesions by intra- 
venous diethylstilbestrol diphosphate therapy. One patient had 
an inappropriate low anterior resection. Rectal obstruction is 
most commonly due to primary adenocarcinoma. Occasionally 
the obstruction is secondary to prostatic carcinoma masquerad- 
ing as an intrinsic rectal cancer. Identification of the true nature 
of the illness is essential for proper treatment. 


RIMARY ADENOCARCINOMA Of both the rectosigmoid 
P colon and prostate, ordinarily present in a charac- 
teristic fashion. Diagnostic measures are standardized 
and a histopathological diagnosis is easily achieved. 
On occasion, however, prostatic adenocarcinoma may 
invade or may actually metastasize to the rectosigmoid 
colon and result in partial or complete luminal obstruc- 
tion. An evaluation encompassing histopathological 
eRXamination of the lesion without consideration of clini- 
cal details may result in an incorrect diagnosis of pri- 
mary rectal carcinoma. 

Anatomic topography is not a useful discriminate in 
recognizing the source of obstruction because the pri- 
mary lesion of rectosigmoid colon carcinoma is fre- 
quently close to the prostate. Identification of the true 
primary carcinoma is obviously essential to proper 
therapy. 


Patients and Methods 


In an effort to define criteria to establish the true 
primary nature of obstructing rectal lesions, the clinical 
records of 13 patients with rectal obstruction secondary 
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to histologically proven prostatic carcinoma were re- 
viewed. All were patients at either Louisville General 
Hospital or Louisville Veterans Administration Hos- 
pital from 1966 to 1976. Signs and symptoms of each 
clinical presentation were examined. Results of all diag- 
nostic tests, including serum chemistries, proctosig- 
moidoscopy, radiologic studies, and histopathological 
interpretations of the obstructing lesions were tabu- 
lated. The working diagnosis and initial interpretations 
of each case were noted and clinical evidence which 
subsequently directed the evaluation to the correct 
diagnosis was assessed. The various therapeutic 
measures employed in the treatment of rectal obstruc- 
tion and of the primary prostatic carcinoma were 
examined to determine the most appropriate action in 
the management of this unusual problem. 


Results 


The age distribution of the 13 patients was 55-87 
years with a mean age of 71. Eight of the patients 
were white, five were black. Symptomatology at initial 
presentation was quite similar to that of primary recto- 
sigmoid carcinoma (Table 1). All patients gave a history 
of constipation and abdominal pain. Four patients had 
intermittent diarrhea and constipation prior to admis- 
sion. Six patients had bright red rectal bleeding. Rectal 
tenesmus was present in three cases. Onset of symptoms 
of obstruction was one week to six months prior to 
admission. 

Of particular interest were symptoms of urinary tract 
obstruction. Six patients had no history of hesitancy or 
dysuria. Two patients had undergone previous opera- 
tive procedures for prostatic carcinoma but were 
asymptomatic in this respect at the time of presentation 
with rectal obstruction. The remaining five patients had 
concurrent urinary hesitancy or dysuria or both. Only 
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five of the 13 patients had a diagnosis of prostatic car- 
cinoma prior to onset of rectal obstruction. 

The site of obstruction varied from the anal verge to 
17 cm by proctosigmoidoscopy. In five cases the 
obstructing lesion was not palpable via digital examina- 
tion of the rectum because of the proximal location of 
the lesion. In ten cases the lesion was annular. Gross 
ulceration of the mucosa was identified at proctosig- 
moidoscopy in six patients, while the remainder had 
completely intact rectal mucosa overlying the obstruc- 
tion. When present, the intact mucosa is a significant 
indicator of the extrinsic nature of rectal obstruction 
secondary to primary prostatic carcinoma. In four 
patients, combined rectal and proctosigmoidoscopic 
examinations failed to identify the obstructing mass as 
contiguous with the prostate gland. 

Digital examination of the prostate gland itself was 
of marginal value in ascertaining the true primary car- 
- cinoma. In four cases the gland could not be palpated 
because of the obstructing lesion and in two cases the 
gland was deemed to be normal in size and texture by 








Pir 


Fic. la. Excretory urogram demonstrating severe bilateral hydro- 
nephrosis in a patient with partial rectal obstruction secondary to 
prostatic carcinoma. 
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TABLE 1. Symptoms Noted at Initial Presentation 


Symptoms No. of Patients 
Abdominal pain 13 
Constipation 13 
Rectal bleeding 6 
Dysuria 5 à 
Intermittent diarrhea 4 
Rectal tenesmus 3 


experienced examiners. In three cases, the prostate 
gland was massive and was clinically the obvious source 
of obstruction. In the remaining cases, the prostate was 
slightly enlarged but not particularly unusual for this 
age group of patients. 

Conventional enzyme determinations were of limited 
value in identifying the prostatic primary tumor. Eight 
patients had elevated acid phosphatase at the time of 
obstruction; five of these patients had antecedent diag- 
noses of prostatic carcinoma. Only two patients had 
elevations of alkaline phosphatase despite the presence 
of bony metastasis in six patients. 

Excretory urography was the most consistently posi- 
tive study, disclosing various degrees of ureteral 





Fic. 1b. Follow-up excretory urogram performed one year after 
initiation of estrogen therapy and course of pelvic radiation. The 
bilateral hydronephrosis has resolved. 
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Fic. 2. Lateral view of barium enema contrast study in the same 
patient. Note the degree of rectal obstruction (arrows). 


obstruction in 12 cases (Fig. la). In nine cases the 
ureteral obstruction was bilateral. The only case with- 
out urographic evidence of ureteral obstruction had a 
low lying obstructing lesion at the anal verge of the 
rectum. On the other hand, the barium enema contrast 
study was not useful other than for defining the level 
of obstruction and in demonstrating the characteristic 
long segment involvement (Fig. 2).! In the eight cases 
where barium enemas were performed, radiological 
interpretation was consistently primary colorectal 
cancer. 

The histopathological diagnosis of primary adenocar- 
cinoma of the prostate was established by transrectal 
or transperineal biopsy in ten cases. Retropubic biopsy 
of the prostate was employed in one patient. In two 
other cases, the diagnosis was established at autopsy. 
The histopathology was typically poorly differentiated. 
In each case, the histopathology of the prostatic biopsy 
was compared to the biopsy of the obstructing lesion. 
This allowed confirmation of the common histological 
origin of the tissue and eliminated the possibility of 
synchronous primary lesions. 

In nine cases, colostomy was necessary to effect 
colonic decompression and avoid proximal perforation. 
Estrogens were the primary treatment of the prostatic 
carcinoma following colostomy. Of these nine patients, 
six are dead following a mean survival of 15 months. 
Three patients are alive nine, 18, and 26 months follow- 
ing colostomy. 
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In one patient a low anterior resection was performed 
because the surgeon was committed to resection (the 
sigmoid colon had been divided proximally) before 
recognizing the extrinsic nature of the disease process. 
Despite estrogen therapy, this patient developed severe 
metastatic disease and died nine months following 
operation. 

In three cases with partially obstructing lesions, 
proximal diversion was avoided by prompt recognition 
of the true primary pathologic status and initiation of 
intravenous diethylstilbestrol diphosphate therapy 
(Stilphostrol®, Dome Laboratories, West Haven, 
Connecticut). This resulted in a dramatic regression of 
the obstructing mass (Figs. 1b and 3). All three patients 
are alive at 20, 22, and 49 months on continued estrogen 
therapy. One of these patients has undergone pelvic 
irradiation, one has undergone orchiectomy, while the 
third patient has been maintained on oral estrogens 
alone. No obstructive symptoms have recurred. 


Discussion 


Reports have described primary adenocarcinoma of 
the prostate causing rectal obstruction that clinically 
resembles intrinsic colorectal carcinoma. +56 However, 
most studies dealt with only one case or a very small 
number of cases and failed to define criteria that would 
assist the surgeon in rapidly establishing the true nature 
of a suspicious rectal mass. 

Signs and symptoms are not useful in determining 
diagnosis. Symptoms of obstruction which may include 
rectal bleeding are as those of primary colorectal neo- 
plasm. In many cases, antecedent history of prostatic 





Fic. 3. Illustrates resolution of the obstruction after two weeks of 
administration of intravenous diethylstilbestrol diphosphate. 
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carcinoma and urinary tract symptoms are absent. 
Rectal examination frequently discloses the obstructing 
lesion to be annular (as in colon carcinoma) and the 
digital palpatory examination of the prostate may 
be minimally abnormal or even completely unre- 
markable. 

Continuity between the obstruction and the prostate 
gland may not be evidenced. The obstructing lesion has 
been described as actually representing a metastatic 
lesion.’ Obstruction may occur by direct local extension 
of the massively enlarged prostate into the rectal lumen. 
Finally, obstruction may be secondary to invasion 
about the rectum resulting in an annular lesion such as 
was most commonly seen in this series (Figs. 4a and b). 
Whether obstruction results from an annular lesion, 
direct protrusion, or a metastatic focus, mucosal ulcera- 
tion may be present thereby further confusing the issue. 
Mucosal integrity overlying the lesion is suggestive of 
an extrinsic primary process such as carcinoma of the 
prostate. 

Histopathological diagnosis of the obstructing mass 
will be adenocarcinoma in either situation. The observa- 
tions in this series of patients indicate that histopathol- 
ogy tends to be poorly differentiated when obstruction 
Is secondary toa prostatic primary process. The pathol- 
ogist is frequently unable to identify histological features 
that determine the cellular origin. Accordingly, special 
staining techniques to identify mucin have been utilized 
since mucin is normally produced by colonic mucosa. 
Unfortunately, false-positive mucin stains of prostatic 
tissue preclude the value of this method.? Additionally, 
acid phosphatase stains have been used to define histo- 
logically tissue of prostatic origin but this method has 
not been uniformly satisfactory because of false-positive 
stains in large bowel carcinomas.? Because of the 
pathologic similarity of these lesions and the absence of 
detectable acid phosphate in the serum, the concentra- 
tion of cellular acid phosphatase may be quite low. The 
value of such a stain in this specific group of pros- 
tatic carcinomas must be more carefully assessed 
before it can be recommended as a useful diagnostic 
discriminant. 

Elevation of serum acid phosphatase was useful when 
present. Determinations of the prostatic fractions of 
acid phosphatase are more diagnostically useful than 
total serum values. Recognition of characteristic osteo- 


TABLE 2. Clinical Indicators of Rectal Obstruction 
Secondary to Prostatic Carcinoma 





l. Unilateral or bilateral ureteral obstruction 

2. Mucosal integrity over the obstructing lesion 
3. Characteristic osteoblastic bony metastasis 
4. Elevated acid phosphatase (prostatic fraction) 
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Fic. 4. Illustrates the low (a) and high (b) annular obstruction of the 
rectum secondary to locally invasive adenocarcinoma of the prostate 
and carcinoma of the prostate and the rectum occurring as 
synchronous lesions (c). 
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blastic metastases are likewise important aids in dif- 
ferentiating the two entities. 

Perhaps the most consistent finding in this unusual 
presentation is the almost uniform presence of ureteral 
dilatation. While primary adenocarcinoma of the recto- 
sigmoid celon may cause ureteral occlusion by invading 
the urinary bladder trigone, such occlusion is not com- 
monly associated with rectosigmoid carcinoma. Cystos- 
copy may be useful in the assessment of ureteral 
obstruction. 

Biopsy of a prostatic specimen which is as far from 
the obstructing lesion as possible is important for estab- 
lishing the diagnosis. Such biopsy is best performed 
by the transrectal or transperineal approach. Transure- 
thral biopsy may be most appropriate to obstructions 
about the anal verge. In one patient, retropubic 
biopsy was employed at exploration for colostomy 
decompression to achieve the tissue diagnosis. If the 
prostatic biopsy is positive for carcinoma, histological 
comparison with the obstructing lesion should then be 
employed to prove or disprove synchronous primary 
processes (Fig. 4c). 

The significance of proper diagnosis resides in the 
dramatically different therapeutic measures. One pa- 
tient in this series underwent resectional therapy for 
the wrong primary disease. Another report describes 
similar cases.* A fixed pelvic mass of colonic origin 
carries a grave prognosis in terms of both survival and 
quality of life. On the other hand, nearly 8046 of pros- 
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tatic carcinomas are hormonally sensitive, thus signifi- 
cant, quality palliation can be achieved.’ 

In the patient with acute obstruction of the colon and 
threatened proximal perforation, decompressive colos- 
tomy is always essential; determinations of primary 
pathology can be pursued electively. However, in the 
patient with a partially obstructing lesion, expeditious 
determination of primary prostatic carcinoma as the 
cause allows institution of intravenous diethylstilbes- 
trol diphosphate therapy and possible avoidance of 
colostomy. 
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alcohol withdrawal; adjunctively in: relief of 
skeletal muscle spasm due to reflex spasm to 
local pathology; spasticity caused by upper motor 
neuron disorders; athetosis; stiff-man syndrome; 
tetanus; status epilepticus, severe recurrent sei- 
zures; adjunctively in anxiety, tension or acute 
stress reactions prior to endoscopic/surgical pro- 
cedures; cardioversion. 

Contraindications: Hypersensitivity; acute narrow 
angle glaucoma; may be used in patients with 
open angle glaucoma receiving appropriate 
therapy. 

Warnings: 7o reduce the possibility of venous 
thrombosis, phlebitis, local irritation, swelling, 
and, rarely, vascular impairment when used l.V.: 
inject slowly, taking at least one minute for each 5 
mg (1 ml) given; do not use small veins, i.e., dor- 
sum of hand or wrist; use extreme care to avoid 
intra-arterial administration or extravasation. Do 
not mix or dilute Valium with other solutions or 
drugs in syringe or infusion flask. If it is not feasi- 
ble to administer Valium directly I.V., it may be 
injected slowly through the infusion tubing as 
close as possible to the vein insertion. 

Adfninister with extreme care to elderly, very ill, 
those with limited pulmonary reserve because of 
possibility of apnea and/or cardiac arrest; con- 
comitant use of barbiturates, alcohol or other 
CNS depressants increases depression with in- 
creased risk of apnea; have resuscitative facilities 
available. When used with narcotic analgesic, 
eliminate or reduce narcotic dosage at least 5, 
administer in small increments. Should not be 
administered to patients in shock, coma, acute 
alcoholic intoxication with depression of vital 
signs. As with most CNS-acting drugs, caution 
against hazardous occupations requiring com- 
plete mental alertness (e.g., operating machinery, 
driving). 

Has precipitated tonic status epilepticus in pa- 
tients treated for petit mal status or petit mal var- 
iant status. 

Withdrawal symptoms (similar to those with bar- 
biturates, alcohol) have occurred following abrupt 
discontinuance (convulsions, tremor, abdomi- 
nal/muscle cramps, vomiting, sweating). Keep 
addiction-prone individuals under careful surveil- 
lance because of predisposition to habituation/ 
dependence. 


Usage in Pregnancy: Use of minor tran- 
quilizers during first trimester should al- 
most always be avoided because of in- 
creased risk of congenital malformations 
as suggested in several studies. Consider 
possibility of pregnancy when instituting 
therapy; advise patients to discuss therapy 
if they intend to or do become pregnant. 







Not recommended for OB use. 


Efficacy/safety not established in neonates (age 
30 days or less); prolonged CNS depression ob- 
served. In children, give slowly (up to 0.25 mg/kg 
over 3 minutes) to avoid apnea or prolonged 
somnolence; can be repeated after 15 to 30 min- 
utes. If no relief after third administration, appro- 
priate adjunctive therapy is recommended. 


Precautions: Although promptly controlled, sei- 
zures may return; readminister if necessary; not 
recommended for long-term maintenance 
therapy. 

If combined with other psychotropics or anticon- 
vulsants, carefully consider individual phar- 
macologic effects—particularly with known com- 
pounds which may potentiate action of Valium 
(diazepam), /.e., phenothiazines, narcotics, bar- 
biturates, MAO inhibitors, antidepressants. Pro- 
tective measures indicated in highly anxious pa- 
tients with accompanying depression who may 
have suicidal tendencies. Observe usual precau- 
tions in impaired hepatic function; avoid accumu- 
lation in patients with compromised kidney func- 
tion. Laryngospasm/increased cough reflex are 
possible during peroral endoscopic procedures; 
use topical anesthetic, have necessary coun- 
termeasures available. Hypotension or muscular 
weakness possible, particularly when used with 
narcotics, barbiturates or alcohol. Use lower 
doses (2 to 5 mg) for elderly/debilitated. 

Adverse Reactions: Drowsiness, fatigue, ataxia, 
venous thrombosis/phlebitis at injection site, con- 
fusion, depression, dysarthria, headache, 
hypoactivity, slurred speech, syncope, tremor, 
vertigo, constipation, nausea, incontinence, 
changes in libido, urinary retention, bradycardia, 
cardiovascular collapse, hypotension, blurred 
vision, diplopia, nystagmus, urticaria, skin rash, 
hiccups, changes in salivation, neutropenia, 
jaundice. Paradoxical reactions such as acute 
hyperexcited states, anxiety, hallucinations, in- 
creased muscle spasticity, insomnia, rage, sleep 
disturbances, stimulation have been reported; 
Should these occur, discontinue drug. Cough, 
depressed respiration, dyspnea, hyperventilation, 
laryngospasm/pain in throat and chest have been 
reported in peroral endoscopic procedures. Iso- 
lated reports of neutropenia, jaundice; periodic 


o narcotic analgesic dosage can 
and should be reduced 


ready-to-use 2-ml Tel-E-Ject® 
disposable syringes * 5 mg/ml 
2-ml ampuls, 10-ml vials 


i.e., dorsum of hand or wrist. Use extreme care to 
avoid intra-arterial administration or extravasa- 
tion. Do not mix or dilute Valium with other solu- 
tions or drugs in syringe or infusion flask. If it is 
not feasible to administer Valium (diazepam) di- 
rectly I.V., it may be injected slowly through the 
infusion tubing as close as possible to the vein 
insertion. 

Moderate psychoneurotic reactions, 2 to 5 mg 
I.M. or I.V. and severe psychoneurotic reactions, 
5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if 
necessary; acute alcoholic withdrawal, 10 mg I.M. 
or I.V. initially, then 5 to 10 mg in 3 to 4 hours if 
necessary. Muscle spasm, in adults, 5 to 10 mg 
I.M. or I.V. initially, then 5 to 10 mg in 3 to 4 hours 
if necessary (tetanus may require larger doses); in 
children, administer I.V. slowly; for tetanus in in- 
fants over 30 days of age, 1 to 2 mg I.M. or I.V., 
repeat every 3 to 4 hours if necessary; in children 
5 years or older, 5 to 10 mg repeated every 3 to 4 
hours as needed. Respiratory assistance should 
be available. 

Status epilepticus, severe recurrent convulsive 
seizures (I.V. route preferred), 5 to 10 mg adult 
dose administered slowly, repeat at 10- to 15- 
minute intervals up to 30 mg maximum. Repeat 
in 2 to 4 hours if necessary keeping in mind 
possibility of residual active metabolites. Use cau- 
tion in presence of chronic lung disease or un- 
stable cardiovascular status. Infants (over 30 
days) and children (under 5 years), 0.2 to 0.5 mg 
slowly every 2 to 5 min., up to 5 mg (I.V. pre- 
ferred). Children 5 years plus, 1 mg every 2 to 5 
min., up to 10 mg (slow l.V. preferred); repeat in 2 
to 4 hours if needed. EEG monitoring may be 
helpful. 

In endoscopic procedures, titrate |. V. dosage to 
desired sedative response, generally 10 mg or 
less but up to 20 mg (if narcotics are omitted) 
immediately prior to procedure; if I.V. cannot be 
used, 5 to 10 mg I.M. approximately 30 minutes 
prior to procedure. As preoperative medication, 
10 mg I.M.; in cardioversion, 5 to 15 mg I.V. within 
5 to 10 minutes prior to procedure. Once acute 
symptomatology has been properly controlled 
with injectable form, patient may be placed on 
oral form if further treatment is required. 
Management of Overdosage: Manifestations in- 


blood counts, liver function tests advisable during clude somnolence, confusion, coma, diminished 


long-term therapy. Minor EEG changes, usually 
low-voltage fast activity, of no known significance. 
Dosage: Usual initial dose in older children and 
adults is 2 to 20 mg I.M. or I.V., depending on 
indication and severity Larger doses may be re- 
quired in some conditions (tetanus). In acute 
conditions injection may be repeated within 1 
hour, although interval of 3 to 4 hours is usually 
satisfactory. Lower doses (usually 2 to 5 mg) with 
slow dosage increase for elderly or debilitated pa- 
tients and when sedative drugs are added. (See 
Warnings and Adverse Reactions.) 

For dosages in infants and children see below; 
have resuscitative facilities available. 

I.M. use: by deep injection into the muscle. 

l.V. use: inject slowly, take at least one minute for 
each 5 mg (1 ml) given. Do not use small veins, 


reflexes. Monitor respiration, pulse, blood pres- 
sure; employ general supportive measures, l.V. 
fluids, adequate airway. Use levarterenol or 
metaraminol for hypotension, caffeine and 
sodium benzoate for CNS-depressive effects. 
Dialysis is of limited value. 

Supplied: Ampuls, 2 ml, boxes of 10; Vials, 10 ml, 
boxes of 1; Tel-E-Ject* (disposable syringes), 2 
ml, boxes of 10. Each ml contains 5 mg diazepam 
compounded with 40% propylene glycol, 10% 
ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as 
preservative. 
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Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Cefamandole Nafate 


Brief Summary. Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious infec- 
tions caused by susceptible strains of the designated microorganisms in the 
diseases listed*below: 

Lower respiratory infections. including pneumonia caused by Streptococ- 
Cus pneumoniae (Diplococcus pneumoniae), Haemophilus influenzae. 
Klebsiellaspecies, Staphylococcus aureus (penicillinase and non- 
penicillinase-producing). beta-hemolytic streptococci. and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 
indole-negative and indole-positive), Enterobacter species. Klebsiella 
species, group D streptococci (Note: Most enterococci. e.g . S. faecalis. 
are resistant), and S. epidermidis 

Peritonitis caused by E. coli and Enterobacter species 

Septicemia caused by E. coli, S aureus(penicillinaseand non-penicillinase- 
producing), S. pneumoniae, S. pyogenes (group A beta-hemolytic 
streptococci). H. influenzae, and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae. E. coli, Enterobacter species, and P mirabilis 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females, lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic orga- 
nisms. Mandol has been used successfully in these infections in which several 
organisms have been isolated. Most strains of Bacteroides fragilis are resistant 
in vitro; however, infections caused by susceptible strains have been treated 
successfully. 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known: however, once these results become available, the antibiotic treat- 
ment should be adjusted accordingly. 

In certain cases of confirmed or suspected gram-positive or gram-negative 
sepsis or in patients with other serious infections in which the causative orga- 
nism has not been identified. Mandol may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both anti- 
biotics may be given, depending ontheseverity of the infection and the patient's 
condition. The renal function of the patient should be carefully monitored, 
especially if higher dosages of the antibiotics are to be administered. 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
tinue for at least ten days 


Contraindication: Mandol is contraindicated in patients with known allergy to 
the cephalosporin group of antibiotics. 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL IN- 
QUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS 
HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS. 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMON- 
STRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

In newborn infants, accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported. 


Precautions: Although Mandol rarely produces alteration in kidney function, 
evaluation of renal status is recommended, especially in seriously ill patients 
receiving maximum doses. 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy, appropriate measures should be taken 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins 

A false-positive reaction for glucose in the urine may occur with Benedict's 
or Fehlings solution or with Clinitest* tablets but not with Tes-Tape* (Glucose 
Enzymatic Test Strip, USP. Lilly). There may be a false-positive test for pro- 
teinuria with acid and denaturization-precipitation tests 

Usage in Pregnancy —Safety of this product for use during pregnancy has 
not been established. 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age; safety of this product has not been established in 
prematures and infants under one month of age Therefore, if Mandol is ad- 
ministered to infants, the physician should determine if the potential benefits 
outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity — Maculopapular rash, urticaria, eosino- 
philia, and drug fever have been reported. These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin 

Blood — Neutropenia and thrombocytopenia have been reported rarely 





Some individuals have developed positive direct Coombs tests during treat- 
ment with the cephalosporin antibiotics 

Liver — Transient rise in SGOT, SGPT, and alkaline phosphatase levels has 
been noted. 

Kidney— Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol: their fre- 
quency increases in patients over 50 years of age. In some of these cases. 
there was also a mild increase in serum creatinine 

Local Reactions — Pain on intramuscular injection is infrequent. Thrombo- 
phlebitis occurs rarely 


Administration and Dosage: Dosage — Adults: The usual dosage range for 
cefamandole is 500 mg to 1 gm every four to eight hours 

In infections of skin structures and in uncomplicated pneumonia, a dosage 
of 500 mg every six hours is adequate. 

In uncomplicated urinary tract infections, a dosage of 500 mg every eight 
hours is sufficient. In more serious urinary tract infections, a dosage of 1 gm 
every eight hours may be needed 

In severe infections. 1-gm doses may be given at four to six-hour intervals. 

In life-threatening infections or infections due to lesssusceptible organisms. 
doses up to 2 gm every four hours (i.e.. 12 gm per day) may be needed. 

Infants and Children: Administration of 50 to 100 mg/kg/day in equally 
divided doses every four to eight hours has been effective for most infections 
susceptible to Mandol. This may be increased to a total daily dose of 150 mg/kg 
(not to exceed the maximum adult dose) for severe infections. (See Warnings 
and Precautions for this age group.) 

Note: As with antibiotic therapy in general, administration of Mandol should 
be continued for a minimum of 48 to 72 hours after the patient becomes 
asymptomatic or after evidence of bacterial eradication has been obtained: a 
minimum of ten days of treatment is recommended in infections caused by 
group A beta-hemolytic streptococci in order to quard against the risk of rheu- 
matic fever or glomerulonephritis; frequent bacteriologic and clinical ap- 
praisal is necessary during therapy of chronic urinary tract infection and may 
be required for several months after therapy has been completed; persistent 
infections may require treatment for several weeks: and doses smaller than 
those indicated above should not be used. 

Impaired Renal Function—When renal function is impaired. a reduced 
dosage must be employed and the serum levels closely monitored. After an 
initial dose of 1 to 2 gm (depending on the severity of infection), a maintenance 
dosage schedule should be followed (see chart). Continued dosage should 
be determined by degree of renal impairment, severity of infection, and 
susceptibility of the causative organism. 


MAINTENANCE DOSAGE GUIDE 
FOR PATIENTS WITH RENAL IMPAIRMENT 


Life-Threatening 
Infections — 
Maximum Dosage 


Less Severe 
Infections 


Creatinine Clearance Renal Function 


(ml/min/1.73 m2) 
Normal 


0.75-1.5 gm 


Mild Impairment q6h 


Moderate 
Impairment 


Severe 


Impairment 1.25gmq8h 


0679gmq8h 
OR 
1gmq 12h 


05gmq8h 
OR 


Marked 
Impairment 


0.5-0.75 gm 
q12h 


0.75 gmq 12 h 


When only serum creatinine is available, the following formula (based on 
sex. weight, and age of the patient) may be used to convert this value into 
creatinine clearance. The serum creatinine should represent a steady state 
of renal function 
Weight (kg) x (146 — age) 

72 x serum creatinine 

0.9 x above value 


Males: 
Females: 


How Supplied: Vials Mandol* (cefamandole nafate, Lilly), for Injection, 500 mg 
and 1 gm (equivalent to cefamandole activity), 10-ml size, in packages of 1 and 
Traypaks™ (multivial cartons, Lilly) of 25: 2 gm (equivalent to cefamandole 
activity). 20-ml size, in packages of 1 and Traypaks of 10; 1 and 2 gm (equiva- 
lent to cefamandole activity), 100-ml size, in Traypaks of 10 


Lilly 


900117 


[101378] 


Additional information available 
to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Pseudomembranous Enterocolitis in Adults 


THEODORE COUTSOFTIDES, M.D.,* SANFORD P. BENJAMIN, M.D., VICTOR W. FAZIO, M.D. 


Twenty-one patients with pseudomembranous enterocolitis 
were seen over a 17 year period. Major inciting factors ap- 
peared to be an antecedent operation or a serious medical ill- 
ness. The most common symptoms were fever, diarrhea and 
abdominal pain. The most commonly involved organ was the 
colon. The diagnosis was missed in the majority of patients. 
Neither conservative treatment or surgical treatment were suc- 
cessful. Awareness of the disease and its course will lead to 
earlier diagnosis and hopefully to a higher cure rate. 


HE FIRST MENTION of pseudomembranous en- 

terocolitis was made by Billroth in 1867. In 1893 
Finney?’ published a case of ''diphtheric colitis" and 
Bennett in 1956? reviewing the pathological slides 
showed the presence of abundant gram-positive cocci. 
From 1893 to date numerous reports have been pub- 
lished linking this entity with operations,^!'^!*!* de- 
bilitating medical diseases,?!'!* staphylococci,! and 
lately with practically every known antibiotic.*'!* 

The overall incidence of this disease is low and, 
except for occasional large series, the vast majority of 
reports consist of a few cases. Because the mortality 
from the full-blown disease is very high, we became 
interested in reviewing our own experience with 
pseudomembranous enterocolitis at the Cleveland 
Clinic in order to be able to identify factors that will 
help us arrive at an earlier diagnosis and thereby in- 
stitute early treatment in order to avoid the high mor- 
tality associated with the full-blown disease. 


Materials and Methods 


A review of our charts between 1959 and 1975 re- 
vealed that the diagnosis was made by the pathologist 
in 21 instances. Cases in which pathological diagnosis 
was not present were excluded from this study. The 
pathological sections and post mortem findings were 
reviewed by one of us (S.B.) and the original diagnosis 
was reconfirmed in each case. 


* Current address: Department of Surgery, University of 
California, Irvine, California, and Department of Colon and Rectal 
Surgery, Veterans Administration Medical Center, Long Beach, 
California. 

Reprint requests: Victor W. Fazio, M.D., Department of Colon 
and Rectal Surgery, Cleveland Clinic Foundation, 9500 Euclid 
Avenue, Cleveland, Ohio 44106. 

Submitted for publication: November 7, 1978. 


From the Departments of Colon and Rectal Surgery and 
Pathology, Cleveland Clinic Foundation, 
Cleveland, Ohio 





Results 


There were 11 male and 10 female patients. The 
youngest patient was 21 years old and the oldest 91 
years. Sixty-seven per cent of the patients were over 
50 years old at the time the diagnosis was made. There 
seems to be either an increasing incidence or an in- 
creasing awareness of this entity as 12 of 21 patients 
were seen between the years 1971 and 1975. 

An underlying serious medical illness was the most 
common inciting factor. An antecedent operation was 
carried out in eight patients (Table 1). Other con- 
tributing factors in this group of patients included use of 
antibiotics in 13 patients, shock in nine patients and 
serious infections in five. These factors generally ap- 
peared after the initial manifestation of the disease 
and were thought to be instrumental in the deteriora- 
tion of the patients’ status. Multiple antibiotics were 
used in seven instances and single antibiotics in six. 
The most commonly used antibiotics were Gentamicin 
and Cloxacillin. Other antibiotics used included 
Clindamycin, Lincomycin, Ampicillin, Keflin, Eryth- 
romycin, and Gantrisin (Table 1). 

Various symptoms were associated with the onset of 
the disease, the most common being fever (15/21), 
diarrhea (15/21), often bloody, nonspecific abdominal 
pain (9/21), vomiting (8/21), nausea (6/21), and massive 
gastrointestinal bleeding (5/21). No symptoms whatso- 
ever were present in three patients, the diagnosis being 
made incidentally at postmortem. The most common 
sign was progressive abdominal distention in 13 pa- 
tients. Signs of peritonitis were present in five patients 
and classical proctological findings of pseudomem- 
brane were noted in five of seven examined patients. 
(One patient had normal rectal mucosa and one had 
nonspecific mucosal changes). Laboratory and radio- 
logical findings most commonly consisted of leuko- 
cytosis, electrolyte abnormalities and a generalized 
ileus pattern on x-ray. Stool cultures were more often 
negative than positive. 
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TABLE 1. General Case Information 











No Age Sex Predisposing Condition Antibiotics Operation Result 
l 67 F Pneumonia Gentamycin, Lincomycin, Total Colectomy — lleostomy, Died 
Vibramycin Mucus Fistula 
2 62 M R Hip Prosthesis Lincomycin Colonic Decompression Died 
3 69. F Oesophageal Dilatation Keflin, Ampicillin Turnbull Blow Hole and Died 
Mucus Fistula 
4 38 F Hysterectomy Chloramphenicol Exploratory Laparotomy Died 
5 51 F Mercury Poisoning, Kidney Failure None Subtotal Colectomy Died 
6 80 M AAA Resection, L Colectomy Staphcillin None Died 
7 60 M Leukemia, Bleeding None None Died 
8 56 F Leukemia Gentamycin, Oxacillin None Died 
9 77 M Bilateral Leg Amputation Erythromycin, Gentamycin None Died 
10 72 M AAA Resection Streptomycin, Penicillin None Died 
11 53 F Chronic Renal Failure Erythromycin None Died 
12 44 M Rheumatic Heart Disease Oxacillin, Gentamycin None Died 
13 64 F Exploratory Laparotomy None None Died 
14 27 F Lupus with Chronic Renal Failure Ampicillin None Died 
15 50 F Metastatic Breast Carcinoma None None Died 
16 39 M Acute Leukemia, Antimetabolites None None Died 
17 63 M Congestive Heart Failure None None Died 
18 23 F Erythroleukemia, Antimetabolites None None Died 
19 21 M Hodgkins Disease None None Died 
20 91 M CHF, Pneumonia, Shock, UTI Gantrisin None Died 
21 65 M Perforated Duodenal Ulcer, Renal Failure, Ampicillin, Clindomycin, None Died 
Pulmonary emboli, Pneumonia Gentamycin 


The colon was involved in 16 patients, the rectum in 
10, the ileum in 13 and the jejunum in seven. One pa- 
tient had duodenal involvement, one gastric and three 
esophageal. In six instances two and in nine, three parts 
were involved. Blood tinged ascitic fluid up to 3000cc 
was noted in six of ten patients. In 11 patients the 
records were not clear as to the presence or absence of 
peritoneal fluid. 

The diagnosis was completely missed in 15 instances, 
suspected in one, and made with certainty on the basis 
of proctological findings in five. Conservative treat- 
ment consisted of nasogastric suction, antibiotics and 
steroids in combination or alone. Five patients under- 
went an operation (Table 1). Operations performed 
consisted of total colectomy and ileostomy (two), de- 
compression procedure (two), and laparotomy alone 
(one). None of the surgically treated or medically 
treated patients survived. The most common causes of 
death were fulminant sepsis, multiple organ failure, or 
massive bleeding. 


Discussion 


Pseudomembranous enterocolitis has probably 
many etiological or predisposing factors. Among the 
many etiological factors incriminated have been 
staphylococcal overgrowth,'!?!9 shock, hypoten- 
sion,?*? seriously ill patients without surgery,?!'!* 
postoperatively ,’*!!:45 bowel obstruction’ and with 
the use of a number of antibiotics!" most notably the 
Clindamycin- Lincomycin group.!'!5!9 The patho- 


genesis of the disease has not been clearly defined but 
according to Hardaway,?? all the causative factors may 
be acting via the common pathway of mucosal ische- 
mia. In our series of patients there appeared to be a 
primary inciting factor and a number of other factors 
that either contributed to the onset of the disease or 
helped to propagate it. It was impossible to precisely 
identify a single etiological factor except in a very small 
number of cases. 

The onset of the disease was generally heralded by 
diarrhea, fever and abdominal pain and the patient went 
on to develop progressive abdominal distention. The 
laboratory findings were generally nondiagnostic ex- 
cept the proctoscopic findings which helped to diagnose 
the ongoing process in five of six patients in which this 
was carried out. 

Similar nonspecific general findings were noted by 
other investigators? $:1*:15:19 and the value of procto- 
scopic examination has been emphasized by many 
others.!?:5:19 The rectum is not invariably involved, 
as can be seen from our patients but when involved it 
should help one make the diagnosis with certainty. 

Pseudomembranous enterocolitis can have variable 
clinical presentations and no one picture is characteris- 
tic. It can also run a course from mild to severely ful- 
minant with extremely high mortality. In fact to date 
the authors are aware of less than ten cases+5®12-17 that 
survived a fulminant course of the disease. The fact 
that every single patient in our group died attests to this. 
It thus behooves the clinician to make an early diagno- 
sis and to institute aggressive medical treatment fol- 
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lowed by early surgery if the former fails.*"" The 
clinical factors that should arouse the suspicion as to 
the development of this entity are in our opinion: 1) 
Awareness that this entity can occur after a multitude 
of insults. 2) Early recognition of the initial clinical 
picture, namely: diarrhea often bloody, fever, ab- 
dominal pain, leukocytosis, abdominal distention. 3) 
Confirmation of the diagnosis early by means of sig- 
moidoscopy and/or colonoscopy. 

Once the diagnosis is made then the following plan of 
action is recommended: 1) Discontinuance of inciting 
factors such as antibiotics or their correction, e.g. 
shock, sepsis and immediate gram staining and cultures 
of stool. 2) If there is no improvement in the clinical 
status, conservative treatment with nasogastric suc- 
tion, intravenous fluids and appropriate antibiotics 
against any bowel pathogens. Use of steroids is con- 
troversial but it can be tried bearing in mind that it may 
mask peritoneal signs. Recent experience with choles- 
tyramine remains to be corroborated. 3) If the clinical 
status deteriorates in spite of adequate medical treat- 
ment, surgery should be seriously contemplated. As to 
the type of procedure to be carried out, some success 
has been reported after practically any procedure. If 
there is no perforation then a diverting ileostomy and 
blow hole colostomy should suffice and preserve the 
colon." If the bowel is perforated then nothing short of 
a total colectomy should be done. 

It is our feeling that earlier diagnosis can be made by 
being aware of this entity and its varying symptomatol- 
ogy. Conservative management used early will prob- 
ably suffice in most cases but persistence in the face 
of deterioration is futile and surgery should be con- 
templated before perforation and generalized peritoni- 
tis occur. 
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The Clinical Correlation of an Autopsy Study of 


Recurrent Colorectal Cancer 


JOHN P. WELCH, M.D.,* GORDON A. DONALDSON, M.D.t+ 


The complete autopsies of 145 patients dying of colorectal 
cancer are reviewed. Isolated local or distant metastases are 
infrequent, compared to disseminated disease. Solitary local 
recurrences are most common after resection of rectal tumors. 
Right colon tumors spread to local and distant sites in 90% of 
autopsies, and to distant sites alone in 10%. Rectal tumors 
spread locally only in 25% of cases, to distant sites alone in 25%, 
and to both in 50%. Regardless of the origin of the primary 
tumor, the liver is the most common site of metastasis, 
followed by the regional lymph nodes and the lungs. Two-thirds 
of the patients with right colon lesions died of liver metastases, 
and three-quarters of those with rectal tumors succumbed to 
disseminated disease. The current curative and palliative 
treatment of recurrent colorectal cancer in clinical medicine by 
surgery, radiotherapy, and chemotherapy is reviewed. It is 
suggested that an understanding of the anatomic patterns of 
cancer recurrence will increase in importance as advances in 
the modalities of treatment are made. 


LTHOUGH SURGICAL RESECTION is the most 
A effective primary treatment for carcinoma of the 
colon and rectum, other modalities of therapy may be of 
value in providing palliation or even cure for tumor when 
recurrent. The anatomic pattern of recurrent disease 
becomes of increasing importance as the clinical 
application of recent improvements in radiation tech- 
nology and chemotherapeutic agents becomes avail- 
able. A number of reports are found in the literature in 
which the locus of recurrence is based on the 
identification of disease by clinical methods. Surgical 
resection of these deposits, when discovered, has 
resulted at times in cure; and in our own experience, 
reresection of recurrent tumor, performed in a 
favorable group of patients for cure, yielded a five year 
survival rate of 3096.? Few reports are found in the 
literature which describe the distribution of recurrent 
disease from the more precise, albeit belated, evidence 
found in post mortem material. The present review is of 
autopsies of patients who had died with recurrent 
colorectal cancer, as documented in the records of the 
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Pathology Department of the Massachusetts General 
Hospital over the past ten years. Tumors of the right 
colon, sigmoid colon, and rectum were chosen in 
roughly equal numbers in an effort to compare possible 
patterns of tumor spread for lesions in each of these 
locations. 

In this series there was a slight predominance of 
females. Eighty per cent of the patients were in the 
seventh decade or older. There were 56 tumors of the 
rectum, including 12 rectosigmoid lesions, 44 of the 
sigmoid itself, and 45 of the right colon. The median 
interval between evidence of recurrence and death from 
the rectal and sigmoid tumors was 18 months. 

In our previously published series of cases in which 
recurrence was discovered by clinical methods, the 
detected recurrence was apparently solitary in over 
50% of patients, either in the abdomen, pelvis, liver, or 
lung. In the autopsy population, in contrast, metastases 
were more often widespread, and isolated local recur- 
rence or single visceral seeding was less frequent. Soli- 
tary local recurrence was found most frequently after 
resection of rectal cancer, and rarely after removal of 
right colon tumors. The latter commonly disseminated 
to the liver, usually with massive involvement of the 
parenchyma. And in 9046 of instances the recurrences 
were both local, usually to the regional lymph nodes, 
and distant. In 1046 distant sites only were involved. In 
the case of rectal and sigmoid cancers, recurrence was 
local alone in 25%, distant alone in 25%, and a combina- 
tion of the two in the remaining 5046 (Table 1). 

The site most commonly involved with recurrent 
tumor was the liver parenchyma, regardless of the 
level in the bowel of the primary cancer. In three 
patients with lesions in the right colon, however, jaun- 
dice was found to be due to extrahepatic biliary 
obstruction caused by lymph node metastases com- 
pressing the porta hepatis. In another five patients with 
tumors at this level, metastases were found only in the 
ileocolic lymph nodes and in the liver (Fig. 1). Rectal 
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TABLE 1. Site of Recurrence as Found at Postmortem. Right Colon, 
Sigmoid, and Rectal Cancer (145 Cases) 


Only Site With Other Sites 
(Per Cent) (Per Cent) 
Right Sigmoid Rectum Right Sigmoid Rectum 
Liver 5 2 2 67 68 48 
Lungs — — 5 3l 43 52 
Pelvis — 11 12 9 27 41 
Regional 
nodes — — — 49 ad 59 
Peritoneum — — — 31 4] 25 
Adrenals — — — 13 23 18 
Small bowel — — — H1 16 12 
Bone — — — 7 7 16 
Abdominal 
wall* — — — H1 9 4 
Thyroid — — — — 4 9 
Pancreas — — — 20 9 4 
Brain — — — 7 4 $ 
Ovary — — = 7 7 4 
Spinal cord — — — — — 4 


* [ncludes site of wound. 


and sigmoid cancers also often spread to the liver 
parenchyma, as well as to the lungs and local pelvic areas. 
The adrenal glands were a frequent site for metastases 
from all three segments of the bowel, and these were 
always associated with widely disseminated disease. 
Bone and pancreatic deposits tended to originate in the 
rectum and right colon respectively. Unilateral ureteral 
obstruction was noted in 2546 of autopsies of patients 
with tumors located in the rectum, in 1196 with sigmoid 
lesions, and in 14% with right colon ones. Bilateral 
ureteral obstruction, on the other hand, was present in 
21% of autopsies of the more distal tumors, but was 
never found in cases of right colon cancers (Fig. 2). 
Obstruction of either the small or large bowel was noted 
in the autopsies of 4, 14 and 1446 of the rectal, sigmoid 
and right colon tumors, respectively (Fig. 3). 

The cause of death from the more proximal tumors 
appeared to be related to hepatic failure in two-thirds of 
the patients, with pneumonia frequently superimposed. 
One-third died from the local effects of recurrence, 
such as ureteral obstruction or extensive invasion of 
adjacent structures, in addition to distant metastases. 
In the sigmoid and rectal groups of patients, local 
disease, with or without distant spread, was found in 
75% of autopsies. Only 20% of these individuals, how- 
ever, died from the local effects of this disease, and the 
remainder succumbed to liver or lung metastases, or to 
general cachexia. 


Discussion 


In the surgical literature several other autopsy studies 
are found.! ?579.9202536 A review of this type of data is 
of some relevance today, when curative surgery has 
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apparently reached a plateau in salvage, and nearly 
50,000 individuals in this country annually succumb to 
this disease. The disadvantage of retrospective autopsy 
studies, of course, is that while they are precise, they 
fail to identify the earliest foci of recurrence, when the 
disease is potentially curable. By clinical exqmination, 
solitary pelvic recurrence follows resection of rectal 
and sigmoid tumors 30% of the time. And in a 
study by Gunderson and Sosin,'® based on the "second 
look’’ operation, an isolated local focus was found in 
50% of instances. Nevertheless, identification of the 
anatomic pattern of tumor spread, as found at autopsy, 
should be of value in alerting the clinician to those sites 
most likely to be involved in early recurrent disease. 
A comparison of the autopsy reports found in the 
literature is shown in Table 2. The disparity in the 
percentages reflects the method of data collection and 
the completeness of each autopsy study. The incidence 
of metastasis is greatest when only patients with de- 
tailed autopsy-proven recurrences are included. 


Distant Metastases 


The liver and lung are the viscera most commonly 
involved with distant metastases from colorectal can- 





Fic. 1. Autopsy #30,668. Right colon cancer. Photograph shows a 
cecal cancer and metastases to the ileocolic lymph nodes and liver. 
The latter is 50% replaced with tumor. 
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Fic. 2. Autopsy #30,256. Recurrent rectal cancer. Bilateral ureteral 
obstruction. The kidney on the left is distended with purulent mate- 
rial. On the right, the ureter was completely obstructed, and the 
kidney filled with clear urine. 


cers. Hepatic deposits are most frequently situated in 
the right lobe, presumably because of its greater blood 
flow. In the current autopsy study, pulmonary metasta- 
ses were almost always multiple. They were found most 
frequently in cases of rectal cancer, a fact which may 
be related to the direct drainage of the lower rectum 
into the hypogastric veins.* Osseous metastases were 
also most commonly identified with tumors of the lower 
bowel, and these may result from drainage into the 
paravertebral plexus of veins described by Batson. 
They are usually associated with disseminated disease, 
and appear in the bony pelvis or lumbosacral spine. 
Bilateral adrenal metastases are also found in instances 
of widespread disease.’ Peritoneal and ovarian involve- 
ment may occur from tumors within the peritoneal 
cavity, and is thought to result most probably from 





WELCH AND DONALDSON 


Ann. Surg. e April 1979 


direct seeding.* In the present study, two rectal cancers 
were accompanied by ovarian metastases, but in both 
cases, the tumor lay above the level of the peritoneal 
reflection. 


Local Recurrence 


Recurrence of disease in the area of the original tumor 
is thought by Winchester and McBride* to be as high as 
19% following resection of the right colon, and 10% 
after left colectomy. In a large series of 457 autopsies on 
individuals who had previously undergone surgery for 
colorectal cancer, Cedermark et al.? found no distant 
metastases in 25% of cases; and many of these had ad- 
vanced regional disease. It is probable that the incidence 
of local recurrence may be related not only to the site of 
the original tumor, but also to the length of survival 
following resection. Tyndal et al.?? in a series of autop- 
sies performed six to nine years following surgery for 
rectal cancer found solitary local recurrence in 10% of 
cases only. In the rectum the level of the tumor may 
also be a factor. The incidence of local recurrence in 
cancers located in the extraperitoneal rectum is found 
to be 14.5%, compared to 5% when the primary tumor 
lies at a higher level.?* Moossa and his colleagues? re- 
port a 32% local recurrence rate for low lesions, and a 
4% incidence for intraperitoneal rectal tumors. 
Gunderson and Sosin, however, are of the opinion that 
there is little relationship between the inferior level of 
the rectal cancer and the incidence of local recurrence.!9 
In rectal malignancies of low grade, the local recurrence 
is often found to be solitary; and when there is evidence 
of spread of cells to perirectal fat or lymph nodes 
(Dukes' type C), the incidence of local pelvic disease 
increases from 11% to 57%.” Rectal villous adenocar- 
cinoma and mucinous carcinoma are particularly likely 


Fic. 3. Surgical speci- 
men. Intestinal obstruc- 
tion caused by recur- 
rence of right colon 
cancer in the operative 
wound and drain site. 
The original tumor had 
perforated. Patient lived 
another 5!5 years before 
i dying of disseminated 
recurrence. 
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TABLE 2. Incidence of Metastases in Colorectal Cancer. Postmortem Findings (by Per Cent) 








Abrams Mayo 

Present and Berge Cedermark and Bacon 

Series Lerner' Buirge® et al.* Shindo?* Brown? Willis?5 et al.? Schlicke?" and Gilbert? 
Liver 60 65 57 71 80 81 52 48 36 40 
Lungs 43 46 15 54 43 54 12 38 l6 . 15 
Pelvis 27 NA NA NA 38 NA N NA NA NA 
Regional nodes 55 59 42 nodes NA NA 25 39 NA 3] 

71 

Peritoneum 32 33 20 4] 27 NA 17 NA 20 19 
Adrenals 18 17 3 16 NA 2l 5 14 7 NA 
Small bowel 13 NA NA l NA NA NA NA 12 NA 
Bone 10 13 l 14 10 18 2 NA 2 NA 
Thyroid 3 l l NA 16 6 2 NA NA | 
Pancreas 10 4 3 2 NA 4 NA NA 4 4 
Ovary 3 12 2 6 NA 3 3 18 7 l 
Brain 6 NA 2 7 2 l 2 8 5 0.3 





to recur in the pelvis alone, and death in the latter 
group may be attributable to ureteral obstruction and 
renal failure. 

The mechanism of local recurrence following resec- 
tion for colorectal cancer is by the operative implanta- 
tion of viable cells?* or by growth of residual tumor. 
After anterior resection and anastomosis of rectal 
tumors, local disease at the suture line is particularly 
likely to occur. The incidence ranges from 2- 
10%'4-16.18-24 and results either from invasion of the 
bowel from pelvic wall disease!* or from local suture 
implantation. Should anastomosis of the bowel be done 
at this level, Morson and others have demonstrated the 
value of intraluminal irrigation with dilute perchloride 
of mercury or sterile water, to reduce the possibility of 
implantation of viable tumor cells.?* 

Undoubtedly the technical difficulty of resecting 
tumors within the bony pelvis, combined with the 
multidirectional spread of tumor cells in this region, 
contribute to the high local recurrence rate of rectal 
cancers. The extraperitoneal rectum is closely approxi- 
mated to the pelvis laterally and posteriorly, and to the 
vagina or prostate anteriorly. Gilbertsen!* suggests that 
the Miles operation may be inadequate in the antero- 
posterior plane. The vaginal wall and the cul-de-sac in 
females, and the posterior pelvis and presacral area in 
males were found to be most frequently involved with re- 
current disease. Others?* have pointed out that lateral 
lymphatic spread is more likely to preclude complete 
excision of disease. Bacon has emphasized the impor- 
tance of division of the lateral ligaments close to the 
hypogastric vessels, and reports an involvement of 
lateral lymph nodes in 5046 of cases.? Earlier studies by 
Dukes!" and others have clearly demonstrated the 
spread of cells in cancers of the proximal rectum to be 
initially through the lymphatics about the superior 
hemorrhoidal vessels. Proximal dissemination is also 
frequently found from tumors at a lower level, as well 
as lateral extension to the hypogastric lymph nodes, 


and distally through the pudendal and external iliac 
lymph pathways. The words of Lord Moynihan are 
particularly applicable in the surgical management 
of cancer of the rectum: "The surgery of malig- 
nant disease is not surgery of organs; it is the anatomy 
of the lymphatic system.” 


Cause of Death 


According to Moertel?! about 50% of these patients 
die from the local effects of recurrent cancer, such as 
intestinal or ureteral obstruction or pelvic sepsis, and 
50% succumb to distant spread of disease. In a post- 
mortem study of a group of patients, only 25% of whom 
had had a curative resection, Taylor found that three 
out of four deaths were due to local recurrence.” Bowel 
obstruction was present in half of these cases. Local 
lymph node recurrence was common, but rarely was it 
the cause of death. Floyd and colleagues” also felt that 
local disease was the common cause of death in colo- 
rectal cancer. Cass and his coworkers,’ in a study of 
patients who were followed for a short period of time, 
found that death was due to local recurrence alone in 
60%, local and distant disease in 14%, and distant me- 
tastases alone in 2647. 

In the rectum itself, local recurrence is frequent, but 
is less often the cause of death. Dionne,'? in a small 
series of 50 deaths from cancer located in this area, 
found that only 20% were due to local disease, 10% to 
lymphatic spread, and the remainder to venous dis- 
semination. Hematogenous metastases were also found 
by Morson to be the most frequent cause of death, and 
only 20% died as a result of pelvic recurrence.** Our 
own findings, in the deaths due to rectal cancer, support 
this data. As in the group of individuals whose recur- 
rence was identified on clinical grounds," our post- 
mortem study reveals that three out of four patients 
undergoing resection of the sigmoid or rectum had 
evidence of local recurrence, but only 20% of these died 
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of uremia, bowel obstruction, or local sepsis. The 
remainder succumbed to distant metastases, with asso- 
ciated liver failure, pneumonia, or malnutrition. In the 
case of right colon tumors, the present autopsy study 
confirms the clinical finding that death in a high per- 
centage of instances was due to diffuse metastases to 
the liver. 


Guidelines for Therapy 


Some guidelines for clinical application may be 
drawn from the patterns of tumor spread found in au- 
topsy studies. High-risk areas and organs may be iden- 
tified, even though the disease may be widely dis- 
seminated by the time a post mortem is performed. If 
clinical attention is focused on these sites in the body, 
early recurrence may be detected, and palliative or 
even curative therapy instituted. 


Local Recurrence 


The efficacy of radiation therapy for pelvic recur- 
rences of distal colon and rectal tumors has been well 
documented. Modern supervoltage technology allows 
control of the depth and the homogeneity of the thera- 
peutic beam, and more recently new types of implants 
have been developed, containing I? isotope. In a report 
from this hospital, Wang and Schulz?! noted a curative 
or palliative benefit lasting from months up to ten years 
in 82 patients treated for inoperable, residual, or recur- 
rent carcinoma ofthe sigmoid or rectum. They reported 
six long-term survivors in this group, a five year salvage 
rate of 7%. Five of the six patients were less than 39 
years of age. Whitely and colleagues?* found an average 
survival of 18 months after palliative treatment of local 
pelvic recurrence. It has been our experience that a 
longer median survival results from a combination of 
radiotherapy and chemotherapy than from radiation 
alone.?? 

Although x-ray treatment, unlike chemotherapy, may 
usually be employed without systemic toxicity, compli- 
cations do exist in the form of enteritis, proctitis, 
cystitis, and their sequelae. Moreover, should reopera- 
tion at a later date be necessary because of recurrent 
disease, bowel obstruction, pelvic sepsis, delayed 
wound healing and fistula formation may result. 

Isolated local or distant recurrence of cancer of the 
colon and rectum may also be cured by reresection. In 
a small series of 23 favorable recurrent tumors, sub- 
jected to reresection for cure, seven (30%) survived five 
or more years. One ofthe original tumors lay in the right 
colon, two in the sigmoid, and four in the rectum.” 
Following a Miles resection, Green and Blank’ re- 
ported two patients cured by excision of a perineal 
recurrence. These were thought due to local cell im- 
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plants with particularly favorable prognosis, as most of 
their patients with recurrent cancer died within 20 
months, regardless of the treatment employed. 


Distant Metastases 


Liver. Portal venous spread of disease to the liver is 
very common, particularly from cancers of the right 
colon. Once liver metastases are discovered, the 
median survival time is from five to 12 months, although 
an occasional patient has lived as long as ten years. 
In about 5% of cases a solitary metastasis is found 
clinically, and its removal may be possible. In a survey 
of 88 resections for hepatic metastases, Foster and 
Berman’ found an 18% five year survival rate, exclud- 
ing hospital deaths. An occasional cure after such re- 
sections justifies the operative risk of 4— 1076 mortality. 
One five year survivor has been reported following 
resection of bilobar metastases. Salvage does not 
appear to be related to the segment of the colon from 
which the tumor originated. 

Infusion of chemotherapeutic agents into the hepatic 
artery may benefit patients with liver metastases, since 
it has been shown that the tumor blood supply is derived 
primarily from the hepatic artery rather than the portal 
venous system. The favorable response rates do not 
surpass those of systemic chemotherapy alone, but the 
method does allow delivery of high doses of drugs to the 
liver without systemic toxicity. No significant prolonga- 
tion of survival has been noted by ligation of the hepatic 
artery alone. 

Lungs. Pulmonary metastases are often associated 
with hepatic venous invasion, and are usually multiple, 
bilateral, and asymptomatic. Although colorectal 
cancer metastases are predominantly slow-growing, 
with doubling times in the range of 70 days or more, 
Welin et al.?? have estimated that in the lung, tumor 
growth doubling time is one-sixth that of the primary 
cancer. And the shorter the doubling time, the more 
likely the deposits are to be multiple and unsuitable for 
resection. 

The treatment at times is surgical resection; and solitary 
metastases to the lung have been excised with curative 
results more often than those found in all other sites 
combined. The prognosis appears to be better in pa- 
tients with a long disease-free interval or with a dou- 
bling time ofthe metastasis of greater than 40 days. Cahan 
and associates’ report a 30% five year survival rate, 
after either lobectomy or pneumonectomy. Two of the 
seven five year survivors in our own series were treated 
in this fashion.?? Preliminary exploratory laparotomy 
may be advisable; lung tomography, needle aspiration 
biopsy, and mediastinoscopy are useful prior to 
thoracotomy.?? 
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Bone. Bone metastases are usually associated with 
widely disseminated colon cancer. The lesions are often 
osteolytic. Long bones are not commonly involved, 
although pathologic fractures of the extremities have 
been described. The increased use of bone scanning 
may detect additional bone metastases in asymptomatic 
patients, particularly if the primary cancer was in the 
sigmoid or rectum. Radiotherapy may relieve pain, and 
with chemotherapy may slow the growth of the me- 
tastasis. Laminectomy to relieve cord compression 
may be necessary when the spine is involved. 

Ovaries. Although the exact route of spread of colon 
cancer to the ovaries is not known, it is most likely by 
direct implantation within the peritoneal cavity, or by 
lymphatic extension. In a group of patients having Dukes’ 
C type sigmoid tumors and undergoing complimentary 
oophorectomy at the time of colectomy, 1896 were 
found on microscopic examination to have gonadal 
. involvement. Bilateral oophorectomy at the time of 
colon resection in all women over 40 years of age has 
been advised; and, if frozen section reveals metastasis, 
a concomitant hysterectomy is recommended. At our 
own hospital, Richardson?’ recorded a series of 32 
women undergoing laparotomy for pelvic tumors, in 
whom the tumor proved to be ovarian, involved with 
metastatic colorectal cancer. Half of these patients 
were dead within six months. Had a complimentary 
oophorectomy been performed at the time of the original 
resection, a later laparotomy might have been avoided, 
and survival would possibly have been prolonged. 

Brain. The outlook for patients with intracranial me- 
tastasis is poor. Steroids may provide temporary relief 
of symptoms, such as persistent headache, but radio- 
therapy is the commonest method of palliation. Surgical 
excision may be performed for the metastasis thought 
to be solitary, or occasionally when radiotherapy or 
steroids have failed. The mean survival time of five or 
six months is the same, regardless of therapy; and the 
mortality following surgery ranges from 10 to 30%. 

Other sites. Colorectal cancer may spread to other 
sites, such as the thyroid, adrenal, intestine, skin, and 
soft tissue, but rarely are these deposits solitary. Thy- 
roid metastases have been confused on occasion with 
primary thyroid cancer, and the original tumor found 
at a later date. In an extensive autopsy review by 
Cedermark et al.? metastases to the adrenal gland were 
found to be associated with disseminated disease, and 
were often present in the gland once the tumor had 
spread above the diaphragm. When the adrenals were 
90% replaced with tumor, patients died of unexplained 
shock, probably secondary to adrenal insufficiency. 
While intestinal obstruction following colectomy for 
cancer is most frequently due to late postoperative 
adhesions, occasionally an isolated intestinal metastasis 
or fixation ofthe bowel to an abdominal wall recurrence 
may be responsible for symptoms. Resection and 
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anastomosis may be possible, but the results are usually 
palliative. 


Disseminated Disease 


Supportive care is usually the only treatment avail- 
able for clinically evident, widely disseminated disease. 
Systemic chemotherapy may offer benefit. A response 
is noted in 2046 of patients treated with 5-Fluorouracil, 
and if methyl-CCNU is added, 4096 of cases are 
benefited. However, the length of remission with 5- 
Fluorouracil treatment is generally only a few months, 
regardless of the mode of systemic administration. 
Chemotherapy has been particularly ineffective in the 
treatment of pulmonary and perineal metastases; 
although Moertel has found evidence of value in the 
treatment of hepatic deposits in young people.?! 

Anergy to DNCB or an elevated CEA level may 
indicate occult spread of disease; and adjuvant chemo- 
therapy or immunotherapy may be of value. Some 
trials, using historical controls, have reported pro- 
longed survival with adjuvant chemotherapy. Higgins 
and colleagues," however, in a large randomized trial, 
found no survival benefit from 5-Fluorouracil, following 
either palliative or curative resection. Moertel?? is of a 
similar opinion regarding this particular group of 
patients. 

When historical controls are used, immunotherapy 
with B.C.G. has resulted in some prolongation of the 
disease-free interval in patients with Dukes' C type 
tumors.!? And Patt et al.” have reported that patients 
with morphologic changes of cell-mediated immunity in 
mesenteric lymph nodes draining sigmoid cancers, sur- 
vive longer than those without such changes, regardless 
of the Dukes' classification. Using the immunostimulant 
Levamisole, Nystrom and Viola% are presently persu- 
ing a randomized study in patients with a high risk of 
recurrence. 

It is probable that Burchenol has best summarized 
the problem as understood to date: surgery and radio- 
therapy are limited not by the size of the tumor, but by 
its extension; whereas, chemotherapy and immuno- 
therapy are limited not by the tumor's spread, but by 
its total mass. 


Clinical Correction 


The early detection of recurrent cancer of the colon 
and rectum is limited by three major factors: inadequate 
patient follow-up by physicians, deficiencies in the 
available screening tests or ‘‘markers’’ for early recur- 
rence, and ignorance of the patterns of tumor recur- 
rence. In our recent review of 177 patients with recur- 
rent disease, almost one-half could be treated only 
palliatively with chemotherapy, radiotherapy, or sup- 
portive care. And only 23 of the 83 patients subjected 
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to exploratory surgery were considered candidates for 
reresection for cure. Of these, seven (30%) survived 
five or more additional years without evidence of dis- 
ease. Of the entire group, 4% were cured following the 
discovery of recurrent tumor.?? Others have also found 
patients with localized recurrences which are amenable 
to surgical resection, and small percentages of five year 
survivors have been reported. To further improve 
salvage in this group, "second look” operations in 
asymptomatic patients six months following the original 
resection have been advocated by Wangensteen. While 
these procedures have aided in defining the early pat- 
terns of recurrence, they have fallen into disuse due to 
cost, morbidity, and mortality, and a disappointing 
salvage of patients.!9 

Experience to date should encourage further vigi- 
lance. More effective adjuvant therapy is certain to be 
available, and more sensitive and specific "markers" 
of early recurrence are expected. Periodic follow-up, 
particularly during the two year "'high-risk'' postresec- 
tion period should be practiced. Careful examination of 
the common sites of recurrence, including the abdomen, 
pelvis, perineum, stomas, and lymph nodes should be 
carried out; and sigmoidoscopy, chest x-rays, liver 
scanning, blood sampling, and colonoscopy should be 
programmed. Individuals with any evidence of possible 
recurrence should be subjected to exploration of the 
suspected area, and the extent of the reresection deter- 
mined by the disease encountered and the patient's 
tolerance for a surgical operation. 
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PERCODAN* and PERCODAN®-Demi should be cautioned accordingly. 


Interaction with other central nervous system depressants Patients 
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INTERMEDICS PULSE GENERATORS 


INDICATIONS FOR USE Implantable cardiac pulse generators 
mav be indicated for long-term treatment of impulse forma 
tion and conduction disorders resulting in symptomati 
bradyarrhythmias, tachvarrhythmias, and heart block unre 
sponsive to drug therapy 


PRECAUTIONS Implanted pacemakers have a finite and rela 


tively wide variable service life as a result of factors such as the 


manufactured pacemaker; variations in electrode system resis 
tances, stimulation rate, and the percentage of time the im 
planted pacemaker is inhibited; and random electronii 
component failures 

Pacemaker operation can be influenced by electric, magne 
tic, or electromagnetic energy mimicking normal cardiac a 
tivity. In addition, certain environmental sources can couple 


sufficient energy into a pacer iaker system to damage the puise 


pacemaker patients because of possible total inhibition of the 
pulse generator; electrocautery can inhibit and/or damage the 
pacemaker as well as cause burns or possible ventricular fib 
rillation; defibrillation can damage the pacemaker, and the 
presence of the pacemaker may cause increased cardiac muscle 
damage from defibrillation. Certain electrical and gasoline- 
powered appliances can cause inhibition ofan implanted 


cardiac pacemaker system 





the Intermedics cardiac pulse generator to be used. 
CONTRAINDICATIONS AND SIDE EFFECTS There are no 
known contraindications to the use of pacemakers as a 
medical method for control of heart rate. Body rejection 
phenomena, local tissue reaction or skin necrosis, muscle 
and nerve stimulation, embolism, and cardiac tamponade 
have been reported 


Neither of the models pictured are cardiac pacemaker 


You want her pacemaker 


to be reliable, 


and she wants to wear her 
designer originals. 


Intermedics ThinLith." 





A thinner, lighter pacemaker 
for your patient's well being. 


No one has to tell vou that a 
pacemaker implant raises a 
number of concerns among your 
patients. One concern many of 
your patients may share is, very 
simply, "How much will it show?” 
At Intermedics, we are cognizant of 
this concern. We ve designed a 
series of pacemakers to help mini- 
mize appearance anxiety among 
your patients while giving you the 
reliability of our CMOS circuitry in 
a trimmer, more compact size. 
Yes, the ThinLiths employ the 
same dependable CMOS circuitry 
proven successful in our other 
Intermedics pulse generators. In 
addition, the lighter weight, 
reduced thickness and smoothly 
rounded corners reduce pocket 
bulge and add to the post-operative 
comfort of your patients. Also, the 


ThinLith design helps to reduce 
skin pressure necrosis and the 
chances of pacemaker migration 
within the body. 

ThinLith. The answer to your 
concerns about reliability. And 
your patients concerns about 
appearance. 

Examine the dimensions of our 
ThinLiths, and assure vour patient 
that she can still wear those 
designer originals. Contact your 
Intermedics representative for 
more information on the ThinLith 
series. 

Typical dimensions of the ThinLiths 


Height Width Thickness Weight Volume 


(cm) (cm) (cm) (g) (cma) 
ThinLith I* 6.6 4.6 1.1 78 30 
ThinLith H* 6.0 4.6 1.1 68 27.5 
ThinLith III 5.1 46 1.1 55 22 


The ThinLith. ! 


Part of a Superior Pacing 
System From Intermedics. 


48 Intermedics Inc. 


P.O. Box 617 
Freeport, Texas 77541 


Our business is life. 


ThinLith is a trademark of Intermedics, Inc 
© Copyright 1979, Intermedics, Inc., Freeport, Texas 


* The ThinLith I and ThinLith II models 
(225-01 and 227-01) now carry a Patient 
Lifetime Replacement Agreement 




















Cm Five years. 
of clinical experience 
forthe serious - 
anaerobic infection 
you treat today 


Extensive research and clinical experience have - 
established that anaerobic bacteria, once thought — 
innocuous, are often the cause of serious infections 

During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections— primarily intra-abdominal " 
sepsis and female pelvic infection—used concomitantly 
with appropriate surgical procedures. 

Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 


In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 


Cumulative Percentage at 
Various Concentrations (ug/ml) 









Number of 
Strains 
Tested 











Center 


Mayo to 1972 195 96 100 100 
1974-76 92 93 100 100 

Wadsworth to 1972 123 89 96 100 
1972-75 76 84 96 100 

Tufts 1973-76 26 100 100 100 
1977 59 98 98 98* 

1978 37 100 100 100 


“Published data or data on file with The Upjohn Company: The use of this data does not 
constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin* HCI (clindamycin HCI capsules, USP) 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the pe 
B-lactam antibiotics, such as the penicillins and L4 tr o 
cephalosporins, Cleocin is useful in seriously ill cd nz ARS 
patients infected with susceptible organisms and who 1 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
sitivity reaction occurs, the drug should be discontinued. 
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patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 
Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
Q) cause of antibiotic-associated colitis. Mild 
cases of colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 
A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 
Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 
Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 
Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 
Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 











































WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. See WARNINGS section. The 
colitis is usually characterized by severe, per- 
sistent diarrnea and severe abdominal 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil^) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 


Each ml contains: 
clindamycin phosphate 





Cs i5 p $ c PPRURTETTET ET 150 mg 
clindamycin 
Bere alcohol i dsc is ees nans irri o mg 
disodium edetate -ss esdi ansians 0.5 mg 
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When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 


Its use should be reserved for penicillin-allergic J-6816-9 


MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjuriction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Loca/ Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular., 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 
How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED B-6-S 
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that can deplete the body’s nitrogen reserves. Aggressive 
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Deca-Durabolin is a powerful anabolic steroid which promotes tissue-building 
processes and reverses catabolism. Used as an adjunct to other modes of 
nutritional therapy, Deca-Durabolin may help to develop a positive nitrogen 
balance. Its high anabolic/androgenic ratio allows the employment of doses that 
provide significant anabolic effects with reduced risk of androgenic effects. 


Deca-Durabolin 


nandrolone decanoate injection, NF 


BRIEF SUMMARY: Please consult full product information in the package 
insert before prescribing. 


NAS/NRC review panels have classified Deca- 
Durabolin possibly effective in the treatment of those 


conditions in which a potent tissue-building or protein- 
sparing action is desired (e.g. pre and post surgical care, 
burns). 


CONTRAINDICATIONS: 

1. Male patients with carcinoma of the prostate or breast. 2. Carcinoma of the 

breast in some females. 3. Pregnancy, because of masculinization of the fetus. 

4. Nephrosis or the nephrotic phase of nephritis. 

WARNING: Anabolic steroids do not enhance athletic ability. 

PRECAUTIONS: 

1. Hypercalcemia may develop both spontaneously and as a result of hormonal 

therapy in women with disseminated breast carcinoma. If it develops while on 

this agent, the drug should be stopped. 2. Caution is required in administering 

these agents to patients with cardiac, renal or hepatic disease. Edema may 

occur occasionally. Concomitant administration with adrenal steroids or ACTH 
may add to the edema. 3. If amenorrhea or menstrual irregularities develop 

the drug should be discontinued until the etiology is determined. 


Dosage of the anticoagulant may have to be decreased in order 
to maintain the prothrombin time at the desired therapeu- 

tic level. 5. Anabolic steroids have been shown to 
alter glucose tolerance tests. Diabetics should 

be followed carefully and the insulin or oral 





4. Anabolic steroids may increase sensitivity to oral anticoagulants. 


hypoglycemic dosage adjusted accordingly. 6. Anabolic steroids should be 
used with caution in patients with benign prostatic hypertrophy. 7. Serum 
cholesterol may increase during therapy. Therefore, caution is required in 
administering these agents to patients with a history of myocardial infarction or 
coronary artery disease. Serial determinations of serum cholesterol should be 
made and therapy adjusted accordingly. 


ADVERSE REACTIONS: 
1. In Males: a. Prepubertal: 1) Phallic enlargement, 2) Increased frequency of 
erections, b. Post-pubertal: 1) Inhibition of testicular function and oligospermia, 
2) Gynecomastia. 2. In Females: a. Hirsutism, male pattern baldness, deepening 
of the voice and clitoral enlargement. These changes are usually irreversible 
even after prompt discontinuance of therapy and are not prevented by 
concomitant use of estrogens, b. Menstrual irregularities, c. Masculinization of 
the fetus. 3. In Both Sexes: a. Nausea, b. Increased or decreased libido, c. Acne 
(especially in females and prepubertal males), d. Inhibition of gonadotropin 
secretion, e. Bleeding in patients on concomitant anticoagulant therapy, f. 
Premature closure of epiphyses in children. 4. Alterations in these clinical 
laboratory tests: a. The metyrapone test, b. Glucose tolerance test, c. The 
thyroid function tests: a decrease in the PBI, in thyroxine-binding capacity and 
radioactive iodine uptake, d. The electrolytes: retention of sodium, chlorides, 
water, potassium, phosphates and calcium, e. Liver function tests: 1) Increased 
serum cholesterol, 2) Suppression of clotting factors Il, V, VII, and X. 5. There 
have been rare reports of hepatocellular neoplasms and peliosis hepatis in 
association with long-term androgenic-anabolic steroid therapy. 
SUPPLIED: 
Deca-Durabolin (in sterile sesame oil solution for intramuscular injection) is 
available in a potency of 50 mg./cc. with 1095 benzyl alcohol (preservative): 

1 cc. ampuls, box of 4. NDC #0052-0696-14 

2 cc. multiple dose vial. NDC +0052-0696-02 
Also available in a potency of 100 mg./cc. with 10% benzyl alcoho! 
(preservative): 

2 cc. multiple dose vial. NDC # 0052-0697-02 
CAUTION: 
Federal law prohibits dispensing without prescription. 
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(MEFOXIN is often referred to as a cephamycin in the scientific M S 
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eff icacy 


* Active against most aerobic pathogens — gram-negative ein a wide range of infections such as 
as well as gram-positive peritonitis 

eActive against most anaerobic pathogens — including intra-abdominal abscess 
Bacteroides fragilis skin and skin structure infections 

e Active against most f -lactamase-producing strains that In infections caused by single or multiple pathogens 
destroy the activity of many cephalosporins and 


P *due to susceptible strains of indicated bacteria at 
penicillins indicated sites 


Not active against most strains of Pseudomonas aeru- 
ginosa and enterococci (e.g.. Streptococcus faecalis 
and many strains of Enterobacter cloacae. Methicillin- 
resistant staphylococci are almost uniformly resistant 
to MEFOXIN' (Cefoxitin Sodium, MSD) 


"In vitro activity does not necessarily imply in vivo effectiveness. 


safet 


e Safety comparable to that of cephalothin 

e Generally well tolerated. the most common adverse reac 
tion being local reactions following IV or IM injection. Con 
traindicated in patients who have shown hypersensitivity tO 
cefoxitin and the cephalosporin group of antibiotics. Give 
with caution to penicillin-sensitive patients. Antibiotics 
should be administered with caution to any patient who has 
demonstrated some form of allergy. particularly to drugs 
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CIOXInD *:. 
(Cefoxitin Sodium MSD) 


Indications: Treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the following diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung 
abscess, caused by Streptococcus pneumoniae (formerly Diplococcus pneumoniae), 
other streptococci (excluding enterococci, e9., Strep. faecalis), Staphylococcus 
aureus (penicillinase and non-penicillinase producing), Escherichia coli, Klebsiella 
species, Hemophilus influenzae, and Bacteroides species. 

URINARY TRACT INFECTIONS caused by E. coli, Klebsiella species, Proteus 
mirabilis, indole-positive Proteus (i.e., P. morganii, P. rettgeri, and P. vulgaris), and 
Providencia species. 

INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal 
abscess, caused by E. coli, Klebsiella species, Bacteroides species including the 
B. fragilis group* and Clostridium species. 

GYNECOLOGICAL INFECTIONS, including endometritis and pelvic cellulitis, caused 
by E. coli, Bacteroides species including the B. fragilis group Clostridium 
species, Peptococcus species, Peptostreptococcus species, and group 

B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneumoniae), Staph. 
aureus (penicillinase and non-penicillinase producing), E. coli, Klebsiella species, 
and Bacteroides species including the B. fragilis group? 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase producing). 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epidermidis, streptococci (excluding 
enterococci, e.g., Strep. faecalis), E. coli, P mirabilis, Klebsiella species, 
Bacteroides species including the B. fragilis group* Clostridium species, 
Peptococcus species, and Peptostreptococcus species. Although appropriate 
Culture and susceptibility studies should be performed, therapy may be started 
while awaiting these results. 

Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO 
CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. GIVE WITH 
CAUTION TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. SERIOUS 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 
EMERGENCY MEASURES. 

Precautions: The total daily dose should 5e reduced in patients with transient or 
persistent reduction of urinary output due to renal insufficiency because high and 
prolonged serum antibiotic concentrations can occur in such individuals from 
usual doses. As with other antibiotics, prolonged use may result in overgrowth of 
nonsusceptible organisms; repeated evaluation of the patient's condition is 
essential. If superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following concomitant administration of cephalosporins 
and aminoglycoside antibiotics. 

Interference with Laboratory Tests — A false-positive reaction for glucose in 

urine has been observed with CLINITEST? reagent tablets. 

Pregnancy — In women of childbearing potential, weigh anticipated benefit against 
possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low concentrations. 
Infants and Children — Safety and efficacy in infants and children have not yet 
been established. 

Adverse Reactions: The most common adverse reactions have been local 
reactions following intravenous or intramuscular injection. Other adverse reactions 
have been encountered infrequently. Loca! Reactions — Thrombophlebitis with 
intravenous administration; pain, induration, and tenderness after intramuscular 
injections. A/lergic Reactions — Rash, pruritus, eosinophilia, fever, and other 
allergic reactions. Gastrointestinal — Nausea, vomiting, and diarrhea. B/ood — 
Transient leukopenia, neutropenia, and hemolytic anemia; a positive direct Coombs 
test may develop in some individuals, especially those with azotemia. Liver 
Function — Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline 
phosphatase. Renal Function — Elevations in serum creatinine and/or blood urea 
nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy should be 
maintained for at least 10 GS to guard against the risk of rheumatic fever or 
glomerulonephritis. In staphylococcal and other infections involving a collection of 
pus, surgical drainage should be carried out where indicated. Intramuscular 
injections should be well within the body of a relatively large muscle such as the 
upper outer quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blood vessel. 

How Supplied: Sterile cefoxitin sodium in vials containing 1 gram or 2 grams 
cefoxitin equivalent. l 

For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 MSD 
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lleal Resection Potentiates 1,2-Dimethylhydrazine-induced 


Colonic Carcinogenesis 


JAN E. A. OSCARSON, M.D., HERMAN F. VEEN, M.D., JEFFREY S. ROSS, M.D., RONALD A. MALT, M.D. 


The effect of colonic hyperplasia produced by resection of the 
distal third of the small bowel (DSBR) on the development of 
chemical carcinogenesis of the colon by dimethylhydrazine 
(DMH) was tested in rats. For the most part the amounts of 
RNA and DNA in the small bowel were the same with the com- 
bined treatments as with either one alone; quantities of nucleic 
acids tended to increase only in transverse and distal colon. 
After 37 weeks the number of neoplasms per rat was increased 
. six-fold by combining DSBR with DMH. Neoplasms were 
spread throughout the colon after combined treatment as op- 
posed to the ascending colon after DMH alone. Postresectional 
hyperplasia appears to increase the incidence and distribution 
of colon tumors. 


OLONIC TUMORS RESULTING FROM administration 
C of 1,2-dimethylhydrazine (DMH)'*?? closely 
resemble human colonic carcinomas in morphology 
and development.? Moreover, just before they appear 
there are signs of increased cell proliferation, such as a 
greater number of thymidine-labeled cells in the glands 
of Lieberkühn and on the surface of the colonic mu- 
cosa.?79? These signs are similar to the *'phase-2" 
lesions believed to precede frank neoplasia*? and are 
seen in familial polyposis.? Since experimental injury 
and diseases such as ulcerative colitis that stimulate 
cell proliferation lower the threshold of colonic mucosa 
to carcinogenesis?:'! ^ and since distal small bowel re- 
section in the rat produces colonic hyperplasia within 
48 hours,'? we tested the susceptibility of hyperplastic 
colonic mucosa stimulated by ileal resection to the de- 
velopment of DMH-induced neoplasia. 


Materials and Methods 


Male Sprague-Dawley derived rats (Charles River 
Breeding Laboratories Inc., Wilmington, MA) weigh- 
ing 130-140 g were kept in cages with open wire- 
mesh bottoms and were fed Purina rat pellets? and 


Reprint requests: Ronald A. Malt, M.D., Massachusetts General 
Hospital, Boston, Massachusetts 02114. 

Submitted for publication: October 6, 1978. 

Supported in part by the U.S. Public Health Service through the 
National Cancer Institute and the National Large Bowel Cancer 
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of Surgery, Harvard Medical School, 

Boston, Massachusetts 


water for 7—10 days before being randomly allocated 
to one of four groups. The animal quarters were lighted 
in alternate 12 hour cycles. 

Normal rats had no operation. Rats with resections 
had the distal third of the small bowel (26.5 + 0.7cm) 
removed (preserving the ileocecal valve), and an end- 
to-end anastomosis was performed with 6-0 silk. All 
animals were fed until operation (9:00 a.m. to 1:00 
p.m.), but then had food withheld for 24 hours. Half of 
the normal rats and half of the rats with resection were 
randomly allocated to receive a subcutaneous injection 
of 10 mg/kg body weight of 1,2-dimethylhydrazine 
(symmetrical, Aldrich Chemical Company, Inc. Mil- 
waukee, Wisc.) from a fresh solution made by dis- 
solving the DMH crystals in sterile isotonic NaCl solu- 
tion and adjusting the pH with 0.1 M NaOH. The other 
half of each group received an injection of equal volume 
of the vehicle with pH adjusted to 6.5 with 0.1 M HCl. 
The injections were given at the end of the operation or, 
in the unoperated animals, at an equivalent timepoint. 
Five batches containing all four experimental groups 
were produced for planned sacrifice five, 13, 21, 29 and 
37 weeks after the first injection. Each animal re- 
ceived a weekly injection for a maximum of 12 weeks. 

At the time of sacrifice (9:00 a.m. to 1:00 p.m.), fol- 
lowing the order of use, each animal was given a sub- 
cutaneous injection of 100 «Ci of [?H-methyl]thymi- 
dine (6.7 Ci/mmole, New England Nuclear Corp. 
Boston, MA) and was killed by cervical dislocation 
one hour later. The cecum, the large bowel, and the 
small bowel were separated. Each segment was flushed 
gently with ice-cold NaCl solution and was placed on a 
glass plate resting on crushed ice. The opened large 
bowel mucosa was checked for tumors. Mucosa from 
5cm segments from the ascending, transverse and de- 
scending colon was scraped between glass slides, 
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frozen in liquid nitrogen, and stored at —70° for later 
analysis. Neither visible tumors nor Peyer's patches 
were included in specimens for estimation of nucleic 
acid contents. The small bowel was opened, and a 5cm 
segment from the mid small bowel was treated the same 
way. The cecum was checked for visible tumors. Im- 
mediately distal to each mucosal scraping, specimens 
of bowel lcm long were taken and fixed in 10% Forma- 
lin. Random specimens of scraped intestinal wall 
showed few residual crypts on microscopical examina- 
tion. 

Later, the mucosal specimens were thawed and 
homogenized in 596 (w/v) citric acid in 0.25 M sucrose. 
Contents of RNA and DNA were estimated.^'!*^ 
Aliquots of the DNA fraction were counted by liquid 
scintillation spectrometry at 25% efficiency corrected 
by internal standardization. 

From coded, properly oriented histological sections 
stained with hematoxylin and eosin, 10 determinations 
of villous height and crypt depth were made per slide. 
Sections from tumors were prepared similarily for 
histopathological classification. 

Statistical significance was assessed by Student's t- 
test for unpaired data or by the Mann-Whitney test, 
unless otherwise indicated. 


Results 


Weight Gain 


The weight increase was approximately the same in 
four experimental groups (N — 162). Figure 1 shows 
the weight development during 37 weeks. During 
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growth and at sacrifice all groups were statistically 
identical (one-way analysis of variance). More pro- 
nounced weight loss of animals with distal small bowel 
resection and DMH administration was seen one week 
after the first injection and the weights remained low 
during the whole observation period; however, as com- 
pared with weights of animals with distal small bowel 
resection and administration of vehicle they were not 
statistically different. 


Mortality Rate 


The survival until sacrifice was 10046 in the control 
group that received vehicle alone (28/28) and 9446 in the 
group that received DMH (42/45). Of animals with 
distal small bowel resection 8146 survived after injec- 
tion of vehicle (36/44) and 82% after injection of DMH 
(37/45). Eight postoperative deaths were from anasto- 
motic leakage: three in the vehicle-injected groups 
and five in the DMH-injected groups. Pneumonia was 
the cause of death in four animals injected with DMH 
(two with and two without distal small bowel resection) 
and of five animals with distal small bowel resection and 
injected with vehicle. Bowel sections from two animals 
dying of intussusception of colonic tumors (one with 
bowel resection and one unoperated) were examined 
for incidence of tumors but not for nucleic acid con- 
tents. 


Effect of Resection 


Resection of the distal small bowel produced adap- 
tive mucosal hyperplasia in the remaining bowel mu- 


Fic. 1. Mean body weight 
(g) of each group measured 
weekly for 37 weeks. N, 
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Fic. 2. Total radioactivity in DNA content in 5cm mucosa of the mid 
small bowel, ascending, transverse, and descending colon: DPM, 
disintegrations per minute. Base line is control (unoperated rats 
receiving vehicle). Changes presented as deviation in per cent from 
base line. Significances versus control *p < 0.05, **p < 0.01, 
***p « 0.001. 


cosa. The radioactivity in DNA was equally increased 
in the small and large bowel mucosa; in all instances 
this effect was most pronounced five weeks postopera- 
tively and was barely noticeable eight weeks later (Fig. 
2). In the mucosa of the mid small bowel and of the as- 
cending and transverse colon the increase in DNA con- 
tent was maximal five weeks postoperatively; it gradu- 
ally diminished thereafter, but was still noticeable after 
24 weeks (Fig. 3). The RNA content also increased 
rapidly in the small bowel mucosa and diminished with 
time; in the large bowel mucosa a moderate increase 
was seen 21—29 weeks postoperatively (Fig. 4). The 
effect on the villous height was most pronounced in the 
small bowel 21 weeks postoperatively (Table 1). 


Effect of DMH 


Injection of DMH elicited a moderate increase in 
radioactivity incorporated into DNA of small and large 
bowel mucosa. This effect was most pronounced 13 
weeks after the onset of treatment (i.e., one week after 
the course of injections was finished) (Fig. 3). The 
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amounts of both DNA and RNA followed suite and 


also increased moderately (Figs. 3 and 4). Twenty-one 
weeks postoperatively the villous height of the mid 
small bowel showed its maximal increase (Table 1). 


Effect of Distal Small Bowel Resection Combined with 
DMH ; 


In the mid-small bowel, DMH treatment abolished 
the increase in radioactivity in DNA seen after resec- 
tion alone (Fig. 3), and apart from an early increase in 
the RNA content similar to that of resection alone, the 
effects of the combined treatments on the amounts of 
DNA and RNA were the same as those after injec- 
tion of DMH alone (Figs. 3 and 4). In the large bowel 
radioactivity in DNA was the same as after resection 
alone (Fig. 2). In the ascending colon the DNA content 
tended to be slightly higher than after DMH alone. The 
net increase in RNA content after the combination of 
treatments was similar to that of either treatment 
alone. In the transverse and descending colon the 
DNA content was greater than that after DMH injec- 
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Fic. 3. Total DNA content in 5cm mucosa of the mid small bowel, 
ascending, transverse, and descending colon. Base line is control 
(unoperated rats receiving vehicle). Changes presented as deviation 
in per cent from base line. Significances versus control *p — 0.05, 
tn « 0.01. 
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tion or distal small bowel resection alone (Fig. 3). A RNA 
similar tendency, but less pronounced, was also seen in ——- DMH 
the RNA content (Fig. 4). sso MID SMALL BOWEL — USOR + VEHICLE 
+ 40 "o z 
Development of Tumors Ne | 
No tumors were found in animals injected with f : 
vehicle. The prevalence of tumors in DMH-treated rats 
was 16%. The tumors were polypoid, tubular, colloid, * 60 
or mixed adenocarcinomas with an exophytic, intra- d * 40 
mucosal, submucosal or infiltrative growth pattern. 3 en 
Routine histology showed that DMH caused focal & : he 
changes over deposits of lymphoid tissue (Peyer's E 
patches); these changes were hyperplasia, atypicality, > +60 
and true neoplastic growth. Tumors were macro- d + =t 
scopically visible after 21 weeks and appeared more NW + 20 
frequently in animals that had had a distal small bowel Q 
resection (2a > 0.1, Mann-Whitney test, Fig. 5), but "MN 
statistical significance was not quite reached. Un- +o DESCENDING COLON  ,, 
operated animals developed tumors in the cecum and * 60 ' 
the ascending colon, whereas animals with a distal * 40 
small bowel resection had their tumors distributed ibis 
more uniformly (Fig. 6). Rats that were operated on i 2 
also had tumors more varied in size than unoperated dit 


animals (Fig. 7). No difference in grade of differentia- 
tion was noted (Table 2). One rat with bowel resection 
and two unoperated rats had metastatic disease. In only 
one instance was a papilloma of the external ear canal 
found; this animal had no intestinal tumors. Weight 
loss before sacrifice was noted only in rats with wide- 
spread disease. In all other instances tumors were 
found without signs of systemic disease. 


Discussion 


Hyperplasia provoked in colonic mucosa by DMH 
was further increased by the stimulus of ileal resec- 
tion. The incidence of colonic tumors appeared to in- 
crease because of the added postresectional hyper- 
plasia, although statistical significance was not quite 
reached because of the limited number of observations 
and the desire to keep the yield of tumors per 
animal low. 





WEEKS 


Fic. 4. Total RNA content in 5cm mucosa of the mid small bowel, 
ascending, transverse, and descending colon. Base line is control 
(unoperated rats receiving vehicle). Changes presented as deviation 
in per cent from base line. Significances versus control *p < 0.05, 
d « 0:01. 


Hyperplasia of the small and large bowel mucosa 
after giving DMH alone agrees with reports of in- 
creased cell proliferation in rat and mouse colonic 
mucosa after treatment with a chemical carcino- 
gen.!??!25 When malignant cells were present, they 
were often associated with lymphoid tissue** and areas 
of focal hyperplasia,5?? but the cell mass of a tumor of 
hyperplastic lymph follicle does not account for the 
measured increase in RNA and DNA content since 
they were excluded from analysis. 


TABLE 1. Changes in Mucosal Thickness Produced by Dimethylhydrazine (DMH) (l0mg/kg Body Weight, 
12 Weekly Injections) After 21 Weeks 








N + Vehicle N + DMH DSBR + Vehicle DSBR + DMH 
ym um um um 
Ascending colon 277 + 15.9 218 + 14.0 209 + 3.4 uc XS 
Transverse colon Be 2 FLO 271] € 13.8 291 + 19.2 303: + 13.1 
Descending colon 269 + 9.4 260 + 7.9 30 = 11.5 289 + 14.3 
Mid-small bowel villous height 326+ 8.5 394 + 13.0% 551 + 28.3** 499 4 16;5*** 
Mid-small bowel crypt depth 168 + 6.7 158 + 6.0 174+ 9.7 181 + 16.4 


N = unoperated, DSBR = distal small-bowel resection. 


* N + DMH > N + vehicle, p < 0.01. 


** DSBR + vehicle > N + vehicle, p < 0.001. 


*** DSBR + DMH > N + DMH, p < 0.001. 
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Fic. 5. Frequency of tumors in unoperated rats (N) and those with 
distal small bowel resections (DSBR) after injection with DMH. 


Distal small bowel resection resulted in a rapid re- 
sponse, mainly hyperplasia, in the remaining small and 
large bowel.'? When animals with ileal resections were 
injected with DMH, compensatory hyperplasia was 
slower. At five weeks the effect of the two stimuli com- 
bined on incorporation of thymidine into DNA of the 
large bowel was similar to that of resection alone; in 
the small bowel the postresectional hyperplasia was 
abolished when DMH was added. The maximal effect 
of combined ileal resection and DMH on the amounts 
of RNA and DNA content in colonic mucosa was at 21 
weeks. At this time the effect of resection alone was 
diminishing and that of DMH was maximal, neither one 
alone having an effect exceeding that of the two com- 
bined. DMH injections and distal small bowel resec- 
tion therefore appeared to augment one another. A 
similar effect occurs after jejunal resection when 
azoxymethane is the carcinogen.?? The time of maximal 
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Fic. 6. Distribution of bowel tumors. 
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Fic. 7. Size of bowel tumors. 


response in nucleic acid content coincides with the 
expected appearance of macroscopic tumors. This time 
also corresponds to the initiation stage of the two- 
stage process for DMH-induced bowel cancer pre- 
sented by Richards.'’ 

The design of the present experiment was to achieve 
a fairly low incidence of large bowel tumors to assure 
tumor-free mucosa for nucleic acid analysis. Although 
spontaneous colonic cancers scarcely ever occur in 
rodents,’ after 29 weeks of observation both DMH 
groups had a similar prevalence of tumors (tumor/ 
animal ratio of 0.2 and 0.3 respectively). For practical 
reasons also the number of rats had to be limited to less 
than ten in each group for each time point. At the end of 
the experiment, eight weeks later, the tumor/animal 
ratio remained the same in the unoperated group, but 
was six times higher (1.2) in the group with distal small 
bowel resection. Multiple tumors were found only in 
animals with ileal resection. The location of their 
tumors was throughout the entire colonic mucosa, but 
unoperated rats had tumors only in the ascending 
colon. The grade of differentiation was not altered. 

By reason of having a shorter small bowel rats with 
ileal resection could have had less reabsorption of 
bile. This hypothetical sequence could be argued to 
increase the excretion of bile, delivering a greater 
amount of carcinogenic substance to the colonic mu- 
cosa.???! However, in fact, after distal small bowel re- 
section, jejunal absorption of cholate and taurocholate 
increases with mucosal hyperplasia, and colonic bile 
absorption remains unchanged.'* Animals with short- 
ened bowel had no signs of the bile-induced diarrhea 
seen after extended small bowel resection, and the in- 
susceptibility of the proximal small bowel to induction 
of tumors with DMH remained. As in the enhance- 
ment of colonic carcinogenesis after jejunal resection 
and azoxymethane treatment,” the hyperplastic 


508 


OSCARSON AND OTHERS 


Ann. Surg. e April 1979 


TABLE 2. Tumors After 12 Weekly Injections of 10mg Dimethylhydrazine (DMH)/kg Body Weight 


Type of Tumor Number 
Polypoid adenocarcinoma 3 
Tubular adenocarcinoma, pure 6 
Colloid adenocarcinoma, pure 3 
Mixed tubular and colloid adenocarcinoma 3 
l 


Not examined histologically (with metastases) 


stimulus of ileal resection seems to act as a colonic co- 
carcinogenic factor. The likely explanation is that the 
hyperplastic colonic mucosa after small bowel resec- 
tion contains more stem cells in the mitotic cycle, which 
could be at greater risk for malignant transforma- 
ton. 
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Respiratory Failure in Acute Pancreatitis 


A Possible Role for Triglycerides 


T. KIMURA, M.D., J. K. TOUNG, M.D., S. MARGOLIS, M.D., S. PERMUTT, M.D., J. L. CAMERON, M.D. 


Respiratory failure is a frequent complication of acute pan- 
creatitis. Two clinical studies of this association have demon- 
strated a high incidence of concomitant hypertriglyceridemia. 
Experimental studies were carried out using an ex vivo, 
isolated, perfused, ventilated, canine pulmonary lobe to evalu- 
. ate the effects of triglyceride elevations on pulmonary me- 
chanics and gas exchange. Control lobes perfused for a four 
hour period remained stable. When Sg and 10g of tri- 
glyceride were added to the perfusate, the lobes became grossly 
edematous and hemorrhagic. Intrapulmonary shunting de- 
veloped (23 and 46%), weight gain occurred (130 and 189g), ef- 
fective compliance decreased, and the pressure-volume defla- 
tion curves became abnormal. Free fatty acid (FFA) levels in- 
creased markedly during the perfusion periods. When small 
quantities of FFA were infused directly into the pulmonary 
artery, similar changes, but less severe, occurred. These studies 
demonstrate that triglyceride elevations are capable of ad- 
versely affecting pulmonary gas exchange and mechanics. Such 
changes probably occur secondary to FFA release. These data 
thus add support to the concept that the respiratory insuf- 
ficiency that is seen in acute pancreatitis could be mediated 
through triglyceride elevations. 


LTHOUGH RESPIRATORY INSUFFICIENCY second- 
A ary to acute pancreatitis is well recognized, the 
mechanism for initiation of the respiratory failure is 
unknown. Two clinical studies!" concerning respira- 
tory failure with acute pancreatitis identified a signifi- 
cant incidence of concomitant hypertriglyceridemia, 
and it was suggested that the triglyceride elevations 
might play a role in the pathogenesis of the respiratory 
insufficiency. The present experiments were carried 
out to evaluate the effects of elevated triglyceride levels 
on pulmonary mechanics and pulmonary gas exchange. 
An isolated, perfused, ventilated canine pulmonary 
lobe model was utilized for this study. 


Experimental Preparation 
This preparation has been reported previously.’ 
Healthy adult mongrel dogs weighing between 15 and 
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25 kg were used. Under sodium pentobarbital (30mg/ 
kg) anesthesia, a thoracotomy was performed and the 
left lower pulmonary lobe was isolated along with its 
artery, vein and bronchus. After heparinizing the 
animal, the vessels and bronchus were cannulated and 
the lobe was removed and placed in a heated humidified 
chamber. The lobe was suspended from a weight trans- 
ducer via patches glued onto the pleural surface of the 
lobe. A Harvard piston type respirator? was used to 
ventilate the lobe with 10076 oxygen. The tidal volume 
was approximately 2ml/g of lobe weight and the rate 
14 per minute. In all lobes the end-expiratory pressure 
was set at 5cm H,O throughout the experiment. The 
perfusate consisted of 800ml of autologous blood to 
which 6000 units of heparin were added. The autol- 
ogous blood was pumped into the pulmonary artery 
cannula by a Sarns roller pump.® The flow rate was in- 
creased until the pulmonary artery pressure stabilized 
at I5mmHg. Flows generally were 2ml/g of lobe 
weight/minute. Venous blood, collected by a can- 
nula in the pulmonary vein, was deoxygenated in a 
Bentley infant oxygenator? equilibrated with 9596 
nitrogen and 596 carbon dioxide. A heat exchanger 
maintained the temperature at 37° + 1°. Blood from the 
oxygenator was then pumped back into the pulmonary 
artery. Sodium bicarbonate was added as needed to 
maintain the blood pH in the physiologic range. Lobe 
weight, arterial, venous, and airway pressures were 
monitored continuously with Statham p23Db trans- 
ducers.® Arterial and venous blood samples were 
analyzed periodically for pH, Po,, and Pco, with a 
Corning blood gas analyzer.® Arterial blood samples 
were also used for hemoglobin determinations. Intra- 
pulmonary shunting was calculated from the standard 
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shunt formula. Effective compliance was calculated 
according to the following formula: 


effective compliance 


Tidal volume (ml) 


— End inspiratory pressure 
— end expiratory pressure (cm H,O) 


At the end of the study the static compliance was deter- 
mined by performing a standard pressure-volume defla- 
tion curve. 


Experimental Protocol 


All lobes were perfused for at least 30 minutes to al- 
low for stabilization prior to placing them into one of the 
control or study groups. 


Group I: Control (six lobes) 


After the period of stabilization, perfusion was con- 
tinued for four hours. Lobe weight, arterial, venous and 
airway pressures were recorded every 30 minutes. 
Samples of arterial and venous blood were drawn at 30 
minute intervals for calculation of shunt. Serum free 
fatty acids (FFA) were determined at time zero and 
four hours. 


Group II: 5 g Triglyceride* Infusion (five lobes) 


After the period of stabilization, 50ml of a 10% tri- 
glyceride emulsion were added to the perfusate, and the 
perfusion was continued for four hours. After the addi- 
tion of triglyceride, the concentration in the perfusate 
was calculated to be 1000 mg/dl. Serum triglyceride con- 
centrations were determined periodically during the 
four hour perfusion and remained stable. The values 
were falsely high, however, because the high glycerin 
content in the emulsified fat solution makes the stand- 
ard laboratory method of determining triglyceride con- 
centration invalid. The lobes were monitored in a 
fashion identical to the Group I controls. 


* Soybean Oil 10.0g, Phospholipids 1.2g, Glycerin 2.25g per 
100ml: Cutter Laboratories, Inc., Berkeley, California. 
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Group III: 10g Triglyceride Infusion (five lobes) 


After the period of stabilization, 100ml of a 10% tri- 
glyceride emulsion were added to the perfusate and the 
perfusion was continued for four hours. After the addi- 
tion of triglyceride the concentration in the perfusate 
was calculated to be 2000 mg/dl. The lobes were moni- 
tored in a fashion identical to the Group I controls. 


Group IV: Rapid Infusion of Oleic Acid* (five lobes) 


After the period of stabilization, 1 ml of oleic acid 
was infused into the arterial line over a five minute 
period, and then the perfusion was continued for four 
hours. The lobes were monitored in a fashion identical 
to the Group I controls. 


Group V: Slow Infusion of Oleic Acid (five lobes) 


After the period of stabilization, one ml of oleic acid 
was infused into the arterial line over a 60 minute 
period, and then the perfusion was continued for three 
hours. The lobes were monitored in a fashion identical 
to the Group I controls. 


Group VI: Mineral Oil Infusion (five lobes) 


After the period of stabilization, Iml of mineral oil 
was infused into the arterial line over a five minute 
period, and then the perfusion was continued for four 
hours. The lobes were monitored in a fashion identical 
to the Group I controls. 


Results 
Group l: Control 


The gross appearance of the control lobes remained 
normal during the four hour perfusion. Weight gain dur- 
ing the perfusion was minimal (Table 1). Mean pul- 
monary artery pressure was stable (Table 2). No signifi- 
cant intrapulmonary shunting developed during the 
perfusion period (Table 3). Although effective com- 


* Oleic Acid 4 mM per Iml: Mallinckrodt Chemical Works, New 
York, New York. 


TABLE 1. Weight (g) During Perfusion 





Group Triglyceride Triglyceride Oleic Acid Oleic Acid Mineral 
Hour Control (5g) (10g) Iml (5 min.) Iml (1 hour) Oil Iml 
0 67.3 = 6.1 76.6 € 6.1 58.8 + 3.4 68.4 + 2.7 66.4 + 5.2 64.2+ 4.1 
l 1233 83.0 + 6.6 69.4+ 4.8 83.6 + 6.2 73.4+ 8.1 68.8 + 5.5 
2 72.8 + 5.9 96.4 + 11.0 86.8 + 8.3 110.8 + 14.1* 91.4+ 7.8 69.8 + 6.1 
3 73.8 + 4.9 206.6 = $5.4* 247.0 + 65.2* 129.8 = 17.7* 117.0 + 11.9* 74.2 - 7.0 
4 19.5 T 158.6 + 21.3* 139 4 + 15,7* 79,2 s 10.1 


Mean + 1 S.E. *Unpaired t-test, p < 0.05. 
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TABLE 2. Pulmonary Artery Pressure (mmHg) 
Group Triglyceride Triglyceride Oleic Acid Oleic Acid Mineral 
Hour Control (5g) (10g) Iml (5 min) Iml (1 hour) Oil I ml 
0 13.0 ELI 13.0 + 1.0 I2.8 € E. 12.4 + 0.6 I6 + 1.3 1-64 
| 11.1 * 0.8 12.7 = L3 14.0 + 1.7 i23 x 03 12.3 -& 1.5 11.6 + 1.0 
2 10.8 + 0.7 15.3. + 3,5 14.9 + 0.8* I23 € 1055 132 «* 17 11.4 + 0.8 
3 10.7 + 0.6 24.4 + 9.4 27.2 £ 6.6" 12.4 + 0.6 13.1 2 1,7 11.7 + 0.7 
4 11.0 + 0.5 4.3 = 22 15.2 4 2.7 12.0 + 0.9 





Mean + 1 S.E. *Unpaired t-test, p < 0.05. 


pliance dropped moderately during the four hour run, 
pressure-volume deflation curves performed at the end 
of the perfusion were within the normal range (Tables 
4 and 5). FFA levels were unchanged at the end of the 
perfusion (Table 6). 


Group II: 5g Triglyceride Infusion 


Following the addition of triglyceride these lobes be- 
came grossly edematous and hemorrhagic. Weight gain 
was massive and three perfusions had to be stopped 
after only three hours because all the perfusate had 
been absorbed by the lobe (Table 1). Pulmonary artery 
pressure doubled and intrapulmonary shunting in- 
creased from 6.5 to 2346 during the three hour per- 
fusion period (Tables 2 and 3). Effective compliance 
decreased moderately and the pressure-volume defla- 
tion curve was markedly depressed (Tables 4 and 5). 
FFA concentration rose markedly during the perfusion 
period (Table 6). 


Group III: 10g Triglyceride Infusion 


Following the addition of triglyceride, these lobes 
became edematous and hemorrhagic and weight gain 
was massive (Table 1). Only two of the five lobes com- 
pleted the planned four hour perfusion. The remaining 
three lobes developed massive pulmonary edema and 
hemorrhage and the perfusion had to be terminated 
because of the loss of perfusate. Mean pulmonary 
artery pressure doubled and intrapulmonary shunting 
increased from 8.4 to 45.8% during the three hour per- 
fusion (Tables 2 and 3). Effective compliance de- 


creased markedly (Table 4). FFA concentration be- 
came markedly elevated during the perfusion (Table 6). 


Group IV: Rapid Oleic Acid Infusion 


Following the five minute oleic acid infusion these 
lobes became edematous and atelectatic, but were less 
hemorrhagic than the triglyceride-infused lobes. The 
lobe weight more than doubled (Table 1), but all five 
lobes could be continued for the entire four hour per- 
fusion. Pulmonary artery pressure rose only slightly 
(Table 2). Intrapulmonary shunting increased from 5.9 
to 13.0% (Table 3). Effective compliance decreased and 
the pressure-volume deflation curve was markedly de- 
pressed (Tables 4 and 5). Serum FFA concentration 
tripled during the perfusion (Table 6). 


Group V: Slow Oleic Acid Infusion 


Following the one hour oleic acid infusion these 
lobes also became edematous, atelectatic and hemor- 
rhagic. Lobe weight doubled (Table 1). Pulmonary 
artery pressure rose only slightly (Table 2) and shunt- 
ing increased from 5.5 to 16.7% (Table 3). Effective 
compliance and pressure volume deflation curves were 
significantly depressed (Tables 4 and 5). FFA con- 
centration more than doubled during the perfusion 
(Table 6). 


Group VI: Mineral Oil Infusion 


The appearance of these lobes grossly remained 
normal during the entire perfusion. Weight gain was 


TABLE 3. /ntrapulmonary Shunt (%) 











Triglyceride Triglyceride Oleic Acid Oleic Acid Mineral 

Hour Control (5g) (10g) Iml (5 min) Iml (1 hour) Oil 1ml 
0 1.3 5,5 6.5 +10 8.4 - 0.9 5.9 + 0.8 5.5 44,9 4.8 + 0.6 

l 6.6 + 0.7 Tx] 11.3 € 47 5.5 + 0.8 §5 = 0.7 4.3 + 0.5 

2 7.4 + 0.4 20.1 + 9.6 22.2 t 9.6 9.4 + 2.5 It 3.7 5.8 + 0.9 

3 6.7 + 0.3 23.0 + 8.1 45.8 + 12.1* 10.2 + 3.9 13.4 + 5.9 49+ 0.1 
4 6.3292 13.0 + 4.6 16.7 = 7D 4.8 + 0.5 


Mean - 1 S.E. *Unpaired t-test, p < 0.05. 
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TABLE 4. Effective Compliance (ml/cmH 0) 











Group Triglyceride Triglyceride Oleic Acid Oleic Acid Mineral 

Hour Control (5g) (10g) Iml (5 min) Imi (1 hour) Oil Iml 
0 24.0 + 5.0 24.0 + 2.8 23.3 3- 2.8 213139 29 23.7 € L2 22.0 5 1.3 
l 20.3 3- 3.5 21.9 + 32 19.2 + 2.8 16.3 2 17 17.8 + 1.9 19.5 + 0.7 
2 " 19.4 + 4.7 219 * 32 EAS = ig 14.0 + 1.9 16.6 + 2.4 18.1 + 0.6 
3 19.4 + 4.6 18.5 + 4.6 12.4+ 1.9 13.5 + 2.0 15.2 + 2.4 16.6 + 0.6 
4 17.3% 3.6 12.4 + 1.9 14.9 + 22 4.7 + 0.5 





Mean + 1S.E. 


minimal (Table 1), pulmonary artery pressure was there are virtually no clinical data to support or refute 
stable (Table 2), and no intrapulmonary shunting de- this theory. 

veloped (Table 3). Effective compliance fell but the Two reports of small series of patients with acute 

pressure-volume deflation curves were within normal pancreatitis and respiratory failure noted a significant 

limits (Tables 4 and 5). FFA concentrations did not incidence of concomitant hypertriglyceridemia. Kel- 

change during the perfusion (Table 6). lum and colleagues!’ reported that two of four patients 

with pancreatitis and respiratory failure had hyper- 

; triglyceridemia, and Warshaw and others” identified 

Discussion the association in five of seven patients. Hypertri- 


Respiratory failure can accompany any serious acute glyceridemia is not an unusual finding in an alcoholic 
intra-abdominal disorder. Abdominal distention with —— Patient.??? The triglyceride elevations are probably in- 
elevated diaphragms and a reduced respiratory excur- duced by alcohol ingestion. It has recently been pro- 
sion; splinting from abdominal and lower chest pain; posed on the basis of both clinical? and experimental™ 
intravenous fluid overload; and an increased oxygen data that the hypertriglyceridemia might actually be the 
demand can all play a role in the development of intermediary between alcoholic intake and the episode 
respiratory insufficiency. Undoubtedly some of the Of acute pancreatitis. The pathogenic mechanism pro- 
respiratory problems that develop in acute pancreatitis posed involves the release of free fatty acids (FFA) in 
can be attributed to these factors. However, it is the pancreas by the lipolysis of triglyceride by pan- 
generally accepted that the respiratory complications — Creatic lipase. By injuring acinar cells or capillary mem- 
accompanying acute pancreatitis are too severe to be branes, FFA could initiate the episode of pancreati- 
explained by these mechanisms.‘ In addition, Ranson tis.'* This same mechanism could in part be responsible 
et al.!? demonstrated that over half of all patients pre- for the pulmonary injury that frequently occurs during 
senting with acute pancreatitis develop arterial hypox- an attack of pancreatitis. Ashbaugh and Uzawa' have 
emia during the first 48 hours after admission. These | demonstrated that the injection of FFA into the pul- 
reports have suggested to many investigators thatsome | monary artery of a dog results in respiratory failure. It 
specific mechanism, which is not present in equally ill is possible that in some patients with acute pancreatitis 
patients with other abdominal disorders, influences and hypertriglyceridemia, the triglycerides are lipo- 


pulmonary mechanics and gas exchange in acute pan- lyzed in sufficient quantities in the lung to liberate 
creatitis. One theory proposes that phospholipase A is enough FFA to cause significant pulmonary injury. 
liberated into the blood stream along with other pan- Surfactant destruction and/or injury to capillary —al- 


creatic enzymes during an acute attack, and that phos- 
pholipase A causes respiratory injury. Conceivably, 
phospholipase A could destroy surfactant, which is a 


TABLE 5. Pressure-volume Deflation (% Volume/the Lobe 
Volume at 40 cmH ,O) 


phospholipid, resulting in widespread atelectasis and Triglyceride Oleic Acid . | 

respiratory insufficiency. In a small series of patients pra Control (5 & 10g) (5min & I hr) Mineral Oil 
. C —————————HM —— — 

Zieve and Vogel? found elevated serum levels of phos- H,O 100 100 100 100 


pholipase A in acute pancreatitis. In a laboratory study, 


Morgan and others!! demonstrated that the intravenous 30 97.3 + 0.3 96.3 + 0.3* 96.0209 97.7 + 0.3 
E. f i 20 93.9+0.9 89.0 + 0.66 88.8 + 1.7* 92.7 + 0.9 
administration of phospholipase A resulted in respira- 15 882+12 80.0+1.5* 76.5+18* 86.0 + 3.0 
tory failure in dogs. Subsequently, however, Bolooki 10 M3217 6342.7 60232. A7£32 
and others? demonstrated no alteration in pulmonar 5. 594-16 44.3 +3.2* 358-29" 54.0 + 2.3 
P y 0 13.8 € 23. 117 2.2 11.8 + 2.4 14.0 * L2 


surfactant or elevation of serum phospholipase A in 
dogs with experimental pancreatitis. Unfortunately, Mean + 1 S.E. *Unpaired t-test, p < 0.05. 
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TABLE 6. FFA (uM/dl) 





Group Triglyceride Triglyceride Oleic Acid Oleic Acid Mineral 
Hour Control (5g) (10g) | ml (5 min) 1 ml (1 hour) Oil 1 ml 
0 58 + 6 57] = 8 62 + 11 IDs 5 59 + 13 54+ 8 
l 150 + 11 73 = 10 62 + 11 
4 62 + 4 530 + 87* 486 + 85* 225 = 12* 140 + 21* Jl + 18 


Mean + | S.E. *Unpaired t-test, p < 0.05. 


veolar membranes induced by FFA release could 
provide a vehicle through which respiratory insuf- 
ficiency develops. 

The present work was carried out to study the ef- 
fects of elevated triglyceride levels on pulmonary 
mechanics and gas exchange. Use of the ex vivo, 
isolated, perfused, ventilated canine pulmonary lobe al- 
lowed evaluation of the influence of the lipid elevation 
on pulmonary function in the absence of other systemic 
influences. The control lobes remained stable through- 
out the four hour perfusion period. Weight gain was 
minimal, pulmonary arterial pressure was stable, and 
no significant intrapulmonary shunting developed. Ef- 
fective compliance did decrease moderately during the 
experiment, but the mean pressure-volume deflation 
curve at the end of the perfusion was normal. This con- 
firms our prior experience which has demonstrated the 
stability and reproducibility of this preparation.!5!6 
When triglyceride was added to the perfusate, oxygen 
exchange and pulmonary mechanics both deteriorated. 
Both 5 and 10g of triglyceride produced significant 
shunting, a fall in effective compliance, and depression 
of pressure-volume deflation curves. This quantity of 
triglyceride results in blood concentrations well within 
the range of triglyceride elevations seen clinically with 
pancreatitis.” ^ FFA concentrations became markedly 
elevated during the four hour perfusion, signifying that 
triglyceride hydrolysis released glycerol and FFA. The 
FFA concentrations at the end of the four hour per- 
fusion were essentially the same whether 5 or 10g of 
triglyceride were added. This implies that there was a 
great triglyceride substrate excess in both groups. In 
support of this is the fact that there were no statistically 
significant differences in terms of oxygen exchange and 
pulmonary mechanics between the 5 and 10g tri- 
glyceride lobes. 

When a small quantity of FFA (oleic acid) was in- 
fused into the pulmonary artery in the absence of tri- 
glyceride, the same sequence of events occurred. The 
lobes gained weight, intrapulmonary shunting de- 
veloped, and compliance fell. The magnitude of the 
changes was less than with the triglyceride, but this was 
presumably related to the dose of oleic acid infused. 
The FFA concentration in the perfusate rose during 
the perfusion, but not to as high level as with the tri- 


glyceride infusion. Since oleic acid is not readily 
soluble in blood and tends to form oil droplets, mineral 
oil was infused in five lobes as a control. Mineral oil also 
served in part as the control for the inert glycerin that is 
contained in the infused triglyceride solution. No sig- 
nificant changes in gas exchange or pulmonary me- 
chanics followed the mineral oil infusion. 

These results suggest that elevated triglyceride levels 
in acute pancreatitis could provide a mechanism for 
initiation of respiratory failure. Damage appears to 
depend upon the lipolysis of triglyceride with the re- 
lease of FFA. When unbound to albumin, FFA are 
toxic to tissues and could injure the capillary alveolar 
membrane and increase permeability.'? The resultant 
increase in interstitial and intra-alveolar water, mani- 
fest by lobe weight gain, could decrease pulmonary 
compliance and reduce gas exchange. This mechanism 
of injury to the capillary—alveolar membrane also ap- 
pears responsible for the physiologic responses seen in 
other models of respiratory failure.!?-!5 

Since there are many clinical situations in which 
hypertriglyceridemia is present without pulmonary 
problems, there must be an additional factor in some 
patients with acute pancreatitis that triggers lipolysis 
and the local release of FFA in the pulmonary circuit. 
The lung is rich in lipoprotein lipase'*’ which may be 
activated by a circulating factor released by the pan- 
creas during a severe attack. In our isolated pulmonary 
lobe model, heparin is added to the perfusate to avoid 
clotting in the oxygenator and blood pump. Heparin is a 
potent activator of lipoprotein lipase and thus in our 
model lipolysis is initiated by this means. In the clinical 
situation another strong mechanism of lipoprotein 
lipase activation in the lung would obviously be neces- 
sary. Clinically, if one stimulates in a hyperlipemic pa- 
tient lipoprotein lipase systemically with a small dose 
of heparin, the triglyceride will clear with the release of 
FFA, but pancreatitis or pulmonary injury does not oc- 
cur. Apparently it is the local release of very large 
quantities of FFA rapidly in the pancreas or lung that 
results in injury. 

In a series of patients presenting to this hospital with 
acute pancreatitis, 3876 had serum triglyceride eleva- 
tions.? Most of these patients did not develop pul- 
monary insufficiency. The presence, however, of 
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hypertriglyceridemia in combination with a mechanism 
for lipoprotein lipase activation in the lung, could pro- 
vide a mechanism to explain the development of pul- 
monary insufficiency in some patients with severe 
acute pancreatitis. The present work demonstrates that 
the lipolysis of triglyceride with FFA release is capable 
of causing pulmonary injury, and adds supportive 
evidence for this concept. 
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The Septic Burned Patient 


A Model for Studying the Role of Complement and Immunoglobulins in 
Opsonization of Opportunist Micro-organisms 


ANN B. BJORNSON, PH.D., WILLIAM A. ALTEMEIER, M.D., H. STEPHEN BJORNSON, M.D., PH.D. 


Studies were performed to determine the effects of septicemia 
on complement levels and activities and opsonic function in 
septic and nonseptic burned patients. None of the nonseptic 
burned patients had consumption of classical pathway activity 
` during their clinical course. Patients who did not survive 
septicemia had consumption of all of the classical complement 
components (C1— C5) prior to and during their septic episodes. 
Patients who survived septicemia had multiple patterns of 
classical complement pathway consumption. In these patients, 
classical pathway activity was restored to normal following the 
last positive blood culture. Alternative complement pathway 
consumption was demonstrated in only one of the septic burned 
patients, as evidenced by decreased factor B and C3b INA 
levels and decreased C3 and C5 conversion in sera treated with 
10 mM ethylene glycol tetraacetic acid and 10 mM MgCl, 
(MgEGTA) and in untreated sera. In all of the other septic pa- 
tients and in the nonseptic patients, reduction in C3 and C5 
conversion in MgEGTA sera and untreated sera was not asso- 
ciated with decrease in factor B or C3b INA. Reduction in 
complement levels and activities did not reduce the ability of 
the patients’ sera to promote phagocytosis and intracellular 
killing of their infecting micro-organisms by normal human 
peripheral polymorphonuclear leukocytes. The results indicate 
that measurement of classical pathway activity in burned pa- 
tients can be used as a diagnostic tool for predicting the severity 
of septic episodes and for monitoring recovery. In addition, 
the observation that complement consumption did not reduce 
the opsonic capacity of the patients' sera for their infecting 
micro-organisms suggests that current concepts regarding the 
role of immunoglobulins and complement in opsonization of 
opportunist micro-organisms require re-evaluation. 


N OUR PREVIOUS PRELIMINARY STUDIES, reduction 
I in the immunochemical levels and functional ac- 
tivities of components of the classical and alternative 
complement pathways was associated with septicemia 
in two burned patients.! Studies on a group of five addi- 
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tional septic burned patients showed that reduction in 
the classical complement pathway occurred prior to 
and during septic episodes in three of the patients. In 
the other two patients, decreased classical pathway ac- 
tivity was demonstrated prior to the development of 
septicemia, but not consistently during septic episodes. 
Reduction in the functional activity of the alternative 
complement pathway was not found to be associated 
with septicemia in any of the five burned patients in this 
study group. Reduction in classical and alternative 
complement pathway activity did not reduce the op- 
sonic capacity of the patients’ sera for the specific 
micro-organisms causing infection. In only one patient, 
consumption of components of the classical pathway 
occurring during septicemia decreased the opsonic 
capacity of the patient’s sera for her own infecting 
micro-organism, an isolate of Escherichia coli; sera 
from the same patient which could not opsonize E. coli 
opsonized her infecting strain of Staphylococcus 
aureus normally. 

The objectives of the present investigation were as 
follows; a) Determine if the classical complement path- 
way was consumed preferentially during septicemia in 
burned patients, or if alternative complement pathway 
consumption could occur as well. b) Determine if the 
classical pathway was always reduced during the initial 
postburn period in patients who later developed sep- 
ticemia. c) Determine if reduction in serum opsonic ac- 
tivity occurred for certain infecting bacteria and not for 
others, as was observed in our previously studied group 
of septic patients. d) Evaluate the effects of the ad- 
ministration of blood products on the observed changes 
in humoral factors in septic and nonseptic burned pa- 
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tients and on the outcome of the infections in the sep- 
tic patients. e) Provide a detailed study of the func- 
tional integrity of the alternative complement pathway 
in septic and nonseptic burned patients; and f) Provide 
information about the immunochemical concentrations 
of classical pathway components in nonseptic burned 
patients, since in our previous studies only functional 
activity of the classical pathway was measured in this 
patient population. 


Materials and Methods 
Patients 


Eleven patients with severe thermal injury were fol- 
lowed during nine weeks postburn. Patients who ap- 
peared to be at the greatest possible risk of infection be- 
cause of burn size or age or both were selected for the 
study. Serum samples were obtained from the patients 
as soon after the injury as possible and then at weekly 
intervals. In those patients who developed septicemia, 
serum samples were also obtained two additional times 
per week until blood cultures became negative. Blood 
cultures were drawn on all patients at least one time per 
week by our staff, and additional blood cultures were 
drawn at the discretion of the attending physicians. 
This procedure was adopted for the purpose of docu- 
menting negative as well as positive cultures obtained 
on the patients. Septicemia was documented by clinical 
findings and positive blood cultures. The clinical cri- 
teria used for the diagnosis of septicemia were a) chills 
and fever, b) tachycardia, c) hypotension, and c) dis- 
orientation. 


Handling of Blood Samples 


The blood samples for serologic studies were allowed 
to clot for one hour at room temperature, then for one 
hour at 4^, and were centrifuged at 5,000 x g. The sera 
were removed, dialyzed against 0.01 M phosphate buf- 
fered saline, pH 7.3, containing 1.5 x 10-4 M CaCl, 
and 5.0 x 10* M MgCl, overnight, divided into 
aliquots, and frozen at —70?. Dialysis of the sera was 
performed to remove antibiotics and to standardize the 
concentration of magnesium and calcium ions in the 
sera. Normal human sera were collected from 20 
healthy adult donors, dialyzed in a similar fashion, and 
stored individually at —70?. In some experiments, 
normal or burn sera were treated with 10 mM ethylene 
glycol tetraacetic acid and 10 mM MgCl, (MgEGTA ).? 
Total hemolytic complement was not detected in sera 
treated with MgEGTA, indicating that classical path- 
way activity was blocked in the sera. 

Blood samples (8ml) from normal adult volunteers 
for preparation of polymorphonuclear leukocytes 
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(PMNs) were collected in heparinized (10 units/ml) 
plastic tubes containing 2ml of 0.696 dextran in saline, 
pH 7.0. After sedimentation of the erythrocytes at 
room temperature for one hour, the leukocyte-rich 
plasma was removed. The leukocytes were washed 
twice in Hank's Balanced Salt Solution without phenol 
red (Microbiological Associates, Inc., Bethesda, Md.) 
containing 0.1% gelatin (HBG) and were resuspended 
in HBG to contain 1.0 x 107 PMNs/ml. 


Growth of the Micro-organisms for the Opsonic Assays 


The micro-organisms isolated from the patients were 
maintained in brain heart infusion broth and were 
frozen at —70°. Prior to each experiment, a frozen cul- 
ture was thawed, plated on brain heart infusion agar, 
and the plate was incubated at 37° overnight. A single 
colony was then transferred to a tube of brain heart in- 
fusion broth which was incubated at 37° overnight. 
The micro-organisms were washed twice and resus- 
pended in HBG to a concentration of 1.0 x 10° cells/ml. 


Measurement of Serum Opsonic Activity 


A minor modification of the method of Hirsch and 
Strauss? was used for measuring PMN bactericidal ac- 
tivity. To summarize the methodology, 1.0 x 106 
micro-organisms and 5.0 x 10° normal PMNs were in- 
cubated with the test serum and HBG in a final volume 
of Iml. HBG was substituted for the serum or leuko- 
cytes in the controls. Duplicate reaction mixture and 
control tubes were rotated end over end at 37°. At 0 
time and after one and two hours of incubation, the 
number of bacteria surviving in the controls and reac- 
tion mixtures was determined by plating three ten-fold 
dilutions of the samples in distilled water on brain heart 
infusion agar and colony counting after overnight in- 
cubation. The per cent of micro-organisms phago- 
cytosed and killed intracellularly was determined by 
the formula (a — b/a) x 100 where a was the number of 
bacteria surviving in the control lacking leukocytes and 
b was the number of bacteria surviving in the corre- 
sponding reaction mixture containing leukocytes. The 
per cent of serum selected for the assays was deter- 
mined for each bacterial strain in a preliminary experi- 
ment and was the minimal concentration of pooled 
normal human serum which promoted maximal phago- 
cytosis and killing of the strain by normal PMNs dur- 
ing the shortest incubation period. 


Radial Immunodiffusion Assays 


Single radial immunodiffusion was performed by a 
minor modification of the method of Mancini et al.’ For 
assaying concentration of B antigen of C3, factor B, 
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C3b INA, Clq, C4, C2, and C5, agarose (196) dis- 
solved in veronal buffer (u = 0.05, pH = 8.6) contain- 
ing 0.04 M EDTA was used. For assaying properdin 
concentration, agarose (0.696) dissolved in 0.01 M 
phosphate buffered saline, pH 7.0, containing 0.01 M 
EDTA was used. An appropriate dilution of antiserum 
in agarose was poured into plastic plates which were 
stored at 4° overnight. For assays of factor B, C4, and 
C3, thirty 2mm diameter wells were made on each 
plate, and 34l of serum were delivered into each well. 
For assays of Clq, C2, C5, C3b INA, and properdin 
concentration, 20 4mm diameter wells were made on 
each plate, and 10ul of serum were delivered into each 
well. The unknowns and serial dilutions of the standard 
serum for the protein being measured were placed in the 
wells, and diffusion was carried out at room tempera- 
ture for 24 hours (Clq- C5, factor B, and C3b INA) or 
at 37° for 48 hours (properdin). All determinations were 
performed in duplicate.* 


Purified Proteins and Antisera 


Human factor B was purified according to the 
method of Gotze and Muller-Eberhard.* Properdin was 
isolated by the method of Pensky et al.,!° except that a 
euglobulin fraction of human serum rather than serum 
reacted with zymosan was used as the starting material. 
By polyacrylamide gel electrophoresis, the final prep- 
arations of properdin and factor B were found to be 
contaminated only with trace amounts of gamma 
globulin. Human C3b INA, C4, C2, and C3 were 
purchased from Cordis Laboratories, Miami, FL. 

Antisera to properdin, factor B, C3b INA, C4, and 
C3 were raised in goats by multiple subcutaneous in- 
jections of the respective partially purified protein in 
saline containing 0.01 M EDTA, pH 7.0 (EDTA- 
saline) incorporated in Freund's complete adjuvant. 
Antiserum to C2 was raised in goats by multiple intra- 
venous injections of human C2 in EDTA-saline. Anti- 
serum to B antigen of C3 was prepared by absorbing 
antiserum to C3 with the minimal amount of aged nor- 
mal human serum which fully removed antibodies to 
the A and D antigens.!^ The antisera to factor B and 
C2 were absorbed with heated normal serum (50°, 30 
min). The antiserum to properdin was absorbed with 
properdin depleted serum?? and the antiserum to C3b 
INA was absorbed with normal human serum heated 
at 56° for two hours. All of the procedures removed 
antibodies to contaminating proteins. Antisera to 





* Normal reference sera to B antigen of C3, C4, C5, and factor B 
were kindly provided by Dr. C. West, Childrens Hospital Research 
Foundation, Cincinnati, Oh., and for properdin, C3b INA, Clq, and 
C2 was a pool of 25 normal sera. 
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human C4 did not contain contaminating antibodies. 
Each antiserum in agarose yielded single lines against 
normal human serum in immunoelectrophoresis and 
complete identity in immunodiffusion with reference 
goat antiserum to each respective protein.* 


Hemolytic Assays 


Total hemolytic complement was titrated by the 
method of Kabat and Mayer.* Hemolytic C3 and C5 
were titrated by the method of Nelson et al.? using a 
volumetric modification. EACI,,4,, and purified 
human C2, C6, C7, C8, C9, and C3 or C5 were used; 
the cellular intermediates and purified components 
were purchased from Cordis Laboratories. The diluent 
used for the experiments consisted of 2.5% glucose in 
veronal buffer® containing 0.0003 M CaCl,, 0.001 M 
MgCl, and 0.1% gelatin. All of the results were origi- 
nally expressed in CH,, units/ml; values for hemolytic 
C3 and C5 were converted to per cent of normal to 
allow comparisons between determinations to be made. 


Measurement of C3 and C5 Conversion 


Inulin (100 mg/ml) and cobra venom factor (CoVF) 
(500 units/ml) in saline were added to sera in the pro- 
portion of 10u1 of activating substance to 100ul of 
serum, and the mixture was incubated for one hour at 
37°. Sera treated with saline served as controls for the 
experiments. Concentration of B antigen of C3 was 
determined by radial immunodiffusion before and after 
incubation with the activating substance, and the dif- 
ference in concentration was taken as a measure of C3 
conversion.!! C3 conversion was also determined by 
measuring residual hemolytic C3 before and after in- 
cubation with the activating substance. Conversion of 
C5 was determined by measuring residual hemolytic 
C5 before and after incubation with the activating sub- 
stance. The results of the assays were expressed in per 
cent of normal. 


Results 


Seven of the 11 patients had positive blood cultures 
during their clinical course. Clinical signs of septicemia 
were documented in all of these patients, when blood 
cultures were positive. Clinical characteristics of this 
group of patients and information regarding blood cul- 
tures are given in Table 1. The other four patients had 
negative blood cultures. Clinical characteristics of this 





+ The reference antisera to factor B, C3b INA, properdin, C4, C2, 
and B antigen of C3 were generously provided by Dr. C. West. Rab- 
bit antiserum to human Clq and C5 were purchased from Behring 
Diagnostics, Somerville, NJ. 
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TABLE 1. Clinical Characteristics of the Septic Burned Patients 
Body Surface Injured? 
Blood Culturest 
Third Infecting 
Patient Total Degree Micro- Positive Negative 
No. Age Sex* Per Cent Per Cent organisms Day Day 
I " 4 F 48 48 S. aureus 17,24,28,31,35, 18,45,52 
36,37,38,40,42 
II 3 F H 70 E. coli 10 4,30,41 
S. aureus 17,18,20 
P. aeruginosa 23,29 
IIIS 55 F 52 17 P. aeruginosa 17,18,19,20 3.9 12 
IV 11 M 51 13 S. aureus 13,31,34 17,24,38,45 
VS 14 F 38 35 S. aureus 37,39 19,23,25,32 
VIS 9 F 67 67 S. aureus 2 I 
E. coli 4 
K. pneumoniae 4,7,11,14,18,21,23 
C. freundii 4 
S. faecalis 4,5,7,9 
P. aeruginosa 4 
VII 37 M 59 54 S. aureus 15,24 
S. faecalis 15 $.13.17,20. 
21,29 


* M = male; F = female. *All patients had flame burn injuries. 
tNumbers indicate the number of days following the injury that 


group of burned patients are shown in Table 2. Data 
from the nonseptic patients will be presented first, fol- 
lowed by the data on the septic patients, to allow ap- 
propriate comparisons between the two patient popula- 
tions to be made. 

Total hemolytic complement (CH;,) fell within the 
normal range in all of the nonseptic burned patients for 
the duration of the study, despite decreased immuno- 
chemical levels of Clq and C2 in the sera of Patient 2 
during ten days postburn (Fig. 1). The immuno- 
chemical level of C4 was found to be normal in all of the 
patients for the duration of the study. The immuno- 
chemical level of B antigen of C3 was also found to be 
normal in all of the patients for the entire study period 
(Fig. 2). However, the immunochemical level of CS fell 
below two standard deviations from the normal mean in 
Patients 1 and 2 during 30 days postburn. Functional 
activities of C3 and C5 were also measured in the 
sera of the four patients by standard hemolytic meth- 
ods. The normal ranges for the assays were so broad 
that only one standard deviation from the normal mean 
could be presented in the figure. All of the patients had 
normal or elevated C3 and C5 as measured by these 
methods. 

Properdin in one of the four patients was decreased 
below two standard deviations from the normal mean 
during 20 days postburn, and in the other three patients, 
fell below the normal mean value until the fourty-first 
to fiftieth postburn day period (Fig. 3). C3b INA and 


positive or negative blood cultures were obtained. §These patients 
died of septic shock on Day 21 (#3), Day 41 (#5), and Day 23 (#6). 


factor B levels in all of the patients were normal or 
elevated during the entire study period. 

Utilizing reduction in the B antigenic determinant of 
C3 by radial immunodiffusion as a method for meas- 
uring C3 conversion, Patient 1 had reduced C3 con- 
version by inulin during five days postburn and by 
cobra venom factor (CoVF) during ten days postburn; 
C3 conversion by both activating substances in this 
patient's sera was restored to normal thereafter. Pa- 
tient 2 had normal C3 conversion by inulin and CoVF 
until the twenty-first to thirtieth postburn period which 
was subsequently restored to normal. Patients 3 and 4 
had normal C3 conversion by both activating sub- 
stances for the duration of the study using this 
method. The hemolytic assay for measuring C3 con- 
version by inulin yielded different results. C3 conver- 


TABLE 2. Clinical Characteristics of the Non-Septic 
Burned Patients 


Body Surface Injured? 


Third 
Patient Total Degree 
No Age Sex* Per Cent Per Cent 
l 59 M 62 0 
2 14 M 43 33 
3 12 M 40 0 
4 15 M 49 45 


* M = male. *All patients had flame burn injuries. 


Vol. 189 e No. 4 









Fic. 1. Immunochemical 
levels and functional ac- 
tivities of components of 50 
the classical complement 
pathway in the sera of four 
nonseptic burned patients 
during 50 days postburn. 
The shaded areas represent 
the variation in 20 in- 
dividual normal sera (mean 
+2 S.D.) The Arabic 
numerals following the 
lines represent patient 
numbers. Refer to Table 2 
for the clinical characteris- 
tics of the patients. The 
points represent mean 
values of duplicate deter- 
minations. 
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Fic. 2. Immunochemical and hemolytic 
measurements of C3 and C5 in the sera 
of four nonseptic burned patients during 
50 days postburn. The shaded areas 
represent the variation in 20 individual 
normal sera (mean + 1 S.D. for hemolytic 
determinations and mean + 2 S.D. for im- 
munochemical determinations). The 
Arabic numerals following the lines 
represent patient numbers. Refer to 
Table 2 for the clinical characteristics of 
the patients. The points represent mean 
values of duplicate determinations. 
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sion by inulin was reduced in Patient 1 during 30 days 
postburn and was subsequently normalized. C3 con- 
version by inulin in Patients 2, 3, and 4 was consistently 
normal for the duration of the study using this method. 
Treatment of the burn sera with MgEGTA, which 
blocked classical pathway activity, did not substan- 
tially reduce C3 conversion by inulin in the sera. C5 
conversion was normal for the entire study period ex- 
cept in Patient 1 during the thirty-first to fortieth post- 
burn day period and in Patients 2 and 3 during the 
twenty-first to thirtieth postburn day period. C5 con- 
version by inulin in sera treated with MgEGTA was 
markedly reduced in Patient 2 during the twenty-first 
to thirtieth postburn day period, in Patient 3 until the 
thirty-first to fortieth postburn day period, and in Pa- 
tient 1 for the duration of the study. C5 conversion in 
sera treated with MgEGTA fell within the normal range 
in Patient 4. 

Levels and activities of classical pathway com- 
ponents in the sera of the seven septic patients are 
shown in Figure 5. In all of the patients, CH; was 
markedly reduced initially below the lowest value ob- 
tained in the nonseptic patients (67% of the normal 
mean value). Patient 6 was the only patient in whom 
classical pathway components Clq, C4, C2, C3, and 
CS, as well as CH5,, were reduced for the entire study 
period of 21 days. This patient also had the most severe 
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Fic. 3. Immunochemical 
levels of factor B, pro- 
perdin, and C3b inactivator 
(C3b INA) in the sera of 
four nonseptic burned pa- 
tients during 50 days post- 
burn. The shaded areas 
represent the variation in 20 
individual normal sera 
(mean + 2 S.D.). The 
Arabic numerals following 
the lines represent patient 
numbers. Refer to Table 2 
for the clinical characteris- 
tics of the patients. The 
points represent mean 
values of duplicate deter- 
minations. 
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bacterial infections with multiple micro-organisms 
isolated from all blood cultures which were obtained 
after the first day postburn. Patient 3 also had con- 
sumption of Clq, C4, C2, C3, and CH,, during the 20 
day postburn period during which she was studied, ex- 
cept during the sixth to tenth postburn day period; the 
first positive blood culture was not obtained on this pa- 
tient until day 17. Patient 2 had multiple episodes of 
septicemia during 10—29 postburn days, associated 
with decrease in all of the classical pathway com- 
ponents during this time. During the thirty-first to 
fortieth postburn day period, the classical complement 
components except C3 were decreased in this patient 
and during the fort y-first to fiftieth postburn day period, 
all of the components were restored to normal values. 
Patient 1, whose septic episodes occurred during days 
17-42, had decreased CH;,, Clq, C4, C2, and C5, but 
not C3, through the forty-first to fiftieth postburn day 
period, which were normalized thereafter. In two of the 
other patients (#4 and 5), consumption of CH;o, Clq, 
C4, C2, but not C3 or C5, occurred throughout the 
study except initially (days 13—15) in Patient 4, and 
during the thirty-sixth to fortieth postburn day period 
in Patient 5. During these times, all of the components, 
including C3 and C5, were decreased. Patient 4 had 
septic episodes on day 13 and days 31—34, and Patient 
5 became septic on day 37. The last patient (#7) had 
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Fic. 4. Functional activity of the alternative complement pathway in the sera of four nonseptic burned patients during 50 days postburn. Con- 
version of C3 and CS by inulin in untreated burn sera and in burn sera treated with 10 mM ethylene glycol tetraacetic acid and 10 mM MgCl, 
(MgEGTA-burn sera) was measured by hemolytic methods. Conversion of C3 by inulin and cobra venom factor (CoVF) in untreated burn 
sera was also measured by reduction in the B antigenic determinant of C3 by radial immunodiffusion. The shaded areas represent the variation 
in 20 individual normal sera (mean + 2 S.D.). The Arabic numerals following the lines represent patient numbers. Refer to Table 2 for the clinical 
characteristics of the patients. The points represent mean values of duplicate determinations. 
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Fic. 5. Immunochemical and functional activities of the classical complement pathway in the sera of seven septic burned patients during 50 days 
postburn. The levels of Clq, C4, and C2 were determined immunochemically. C3 and C5 were measured by immunochemical and hemolytic 
methods. The Roman numerals represent the patient numbers. Refer to Table | for the clinical characteristics of the patients. The values of 
duplicate determinations for each function are presented. 
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intermittent septic episodes during 15—24 days post- 
burn; decrease in CH;,, Clq, and C4, but not C2, C3, or 
C5, occurred during the entire study period of 30 days 
postburn. 

Decrease in C3b INA was demonstrated in four of 
the seven, patients (Fig. 6). C3b INA was decreased 
during the initial postburn period in three of the patients 
(#2, 3 and 4) and for the duration of the study in Pa- 
tient 6. C3b INA was also reduced in Patient 3 after 
the sixth to tenth postburn day period. Factor B was 
decreased concurrently with C3b INA except in Pa- 
tient 3. In this patient, factor B was normalized after 
the first five days postburn and remained normal there- 
after. Properdin was markedly reduced in all patients 
for the duration of the study. 

C3 conversion by inulin and CoVF, and C5 conver- 
sion by inulin were reduced for the entire study period 
in Patient 3, and until the thirty-sixth to fortieth post- 
burn day period in Patient 5 (Fig. 7). C3 conversion 
and C5 conversion were normal in Patient 6 until day 
21, probably because there were only small amounts of 
C3 and C5 in this patient's sera to be converted by large 
amounts of activating substances. In the other patients, 
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C3 conversion was often reduced when C5 conversion 
was not and vice versa. In Patient 1, C3 conversion was 
reduced for the entire study period, but C5 conversion 
was normalized during the forty-first to fiftieth post- 
burn day period. In Patient 2, C3 conversion was re- 
duced during the entire study period except during the 
eleventh to twentieth postburn day period. C5 conver- 
sion in this patient was only reduced during the initial 
five days postburn. In Patient 4, C5 conversion was 
reduced for the entire study period of 50 days, but C3 
conversion was only reduced during 20 days postburn. 
In Patient 7, C3 conversion was reduced for the entire 
study period; however, C5 conversion was normal. In 
all of the patients, C3 and C5 conversion by inulin in 
the burn sera was either not reduced or was only 
slightly reduced by treatment of the sera with Mg- 
EGTA. 

Reduction in complement levels and activities did 
not decrease the ability of the patients' sera to pro- 
mote phagocytosis and intracellular killing of their in- 
fecting micro-organisms by normal human PMNs (Fig. 
8). Although S. aureus was the most common infecting 
micro-organism, E. coli, Pseudomonas aeruginosa, 
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Fic. 6. Immunochemical levels of factor B, properdin, and C3b inactivator (C3b INA) in the sera of seven septic burned patients during 50 days 
postburn. The Roman numerals represent the patient numbers. Refer to Table 1 for the clinical characteristics of the patients. The values of 


duplicate determinations for each function are presented. 
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Fic. 7. Functional activity of the alternative complement pathway in the sera of seven septic burned patients during 50 days postburn. Conver- 
sion of C3 and C5 by inulin in untreated burn sera and in burn sera treated with 10 mM ethylene glycol tetraacetic acid and 10 mM MgCl, 
(MgEGTA-burn sera) was measured by hemolytic methods. Conversion of C3 by inulin and cobra venom factor (CoVF) was also measured by 
reduction in the B antigenic determinant of C3 by radial immunodiffusion. The Roman numerals represent the patient numbers. Refer to Table 
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| for the clinical characteristics of the patients. The values of duplicate determinations for each function are presented. 


Klebsiella pneumoniae, Citrobacter freundii, and 
Streptococcus faecalis were isolated as well. In only 
one patient (#6), opsonic activity of the patient’s sera 
for her infecting strain of K. pneumoniae was reduced; 
the reduction occurred only during the first five days 
postburn. It should be emphasized that none of the in- 
fecting micro-organisms was susceptible to direct lysis 
by normal or burn sera or to phagocytosis and intra- 
cellular killing by normal PMNs in the absence of the 
sera. The concentration of serum used in the opsonic 
assays was specific for each infecting micro-organism. 
Concentrations of the patients’ sera were based on the 
minimal concentration of pooled normal human serum 
which was found to promote maximal intracellular kill- 
ing of each bacterial strain during the shortest incuba- 
tion period." 

The types and amounts of blood products adminis- 
tered to the septic patients are shown in Figure 9. A 
wide variation in the regimen for administration of 
blood products was observed. All of the patients re- 
ceived whole blood with Patients 1 and 2 receiving a 
total of less than 1000 ml, Patients 3, 5, and 6 receiving 
a total of from 4000 to 6750ml, and Patients 4 and 7 re- 
ceiving a total of 9000ml. Only four of seven septic pa- 
tients received single donor plasma. Patient 3 received 


the least amount (approximately 2000ml), and Patients 
4, 5, and 6 received from 7200 to 8500ml. 

All of the nonseptic burned patients received single 
donor plasma, and three of the four patients received 
whole blood during the study period (Fig. 10). Patients 
1, 3, and 4 received from 250 to 2950ml of single donor 
plasma during the study; Patient 2 received the most 
plasma, totaling approximately 8950ml. This patient 
also received the most whole blood (12,485ml), with Pa- 
tients 3 and 4 receiving 795 and 4900ml respectively. 
Per unit of time, all of the nonseptic patients with the 
exception of Patient 2 received less whole blood and 
plasma than the four septic patients who received both 
blood products. 


Discussion 


The data presented in this investigation support our 
previous preliminary observations that consumption 
of the classical complement pathway was associated 
with and was caused by septicemia in thermally in- 
jured patients.? In this investigation, all of the seven 
study patients had decreased classical pathway activity 
during their septic episodes, and there were no excep- 
tions. All of the patients who did not survive septicemia 
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Fic. 8. Serum opsonizing activity for the micro-organisms causing septicemia in the seven burned patients during 50 days postburn. None of the 
micro-organisms isolated from the patients and used in the opsonic assays was susceptible to killing by either leukocytes or serum alone. Serum 
concentrations in the assays varied for each micro-organism and were based on the minimal concentration of pooled normal human serum which 
promoted maximal intracellular killing of the micro-organism during the shortest incubation period. The Roman numerals represent the patient 
numbers. Refer to Table 1 for the clinical characteristics of the patients. The values of duplicate determinations for each function are presented. 


N.M. represents the normal mean value. 


and who died of septic shock had consumption of the 
classical complement components (C1—C5) during 
their septic episodes. Patients who survived septicemia 
had multiple patterns of classical complement pathway 
consumption during their septic episodes as follows: a) 
Consumption of C1—C5, b) consumption of only CI 
and C4, c) consumption of only C1, C4, and C2, and d) 
consumption of Cl, C4, C2, and C5, but not C3. In 
these patients, classical pathway activity was restored 
to normal within 20 days following the last positive 
blood culture. This observation is preliminary, how- 
ever, since only two of the four surviving patients were 
studied long enough following septicemia to make this 
evaluation. 

The alternative complement pathway was consumed 
in only one of the seven septic patients. C3b INA and 
factor B were markedly decreased for the entire study 
period in this patient. The results suggested that al- 
ternative pathway consumption occurring during sep- 
ticemia in this patient resulted from the generation of 


C3b via consumption of the classical pathway. C3b 
together with factors B and D, and properdin would 
lead to further depletion of C3 and C5 via the enzymes, 
C3bBb and C3bBbP. This observation provides an 
explanation for the results of our earlier study, show- 
ing that both complement pathways were consumed in 
one septic burned patient, and only the classical path- 
way was consumed in the other septic patient.! 

The classical pathway appeared to be activated pref- 
erentially in all of the other burned patients during sep- 
tic episodes. Although C3 and/or C5 conversion 
were often reduced during septic episodes, factor B was 
decreased in only three of the patients during the first 
five days postadmission. C3b INA was also decreased 
in these patients, and in two of them, occurred only 
when C3 was reduced concurrently. The decrease in 
C3b INA appeared to result from increased utiliza- 
tion in cleavage of C3b to its inactive forms. Since it is 
well known that factor B is consumed during alterna- 
tive pathway activation, the results suggested that the 
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Fic. 9. Temporal sequence of the administration of blood products to the seven septic burned patients. The Roman numerals represent the pa- 
tient numbers. Refer to Table 1 for the clinical characteristics of the patients. 


alternative pathway was reduced in the burned patients 
due to blockage of this pathway rather than to con- 
sumption of alternative pathway components. 

Reduction in classical pathway activity was also dem- 
onstrated in all of the septic burned patients during 
the initial postburn period and during the time prior to 
when the first positive blood culture was obtained. 
Total hemolytic complement (CH) was always mark- 
edly reduced below the normal mean value for the non- 
septic patients, and early complement components 
were reduced as well. The reduction in classical path- 
way activity was not found to be the result of systemic 
infection, since blood cultures were consistently nega- 
tive in the patients during this time. Reduction in 
classical pathway activity was not demonstrated in the 
nonseptic burned patients, suggesting that this humoral 
abnormality is predictive of septic episodes. This is an 
extremely exciting observation and should lead to the 
early identification of high risk patients and possible 
alterations in therapeutic approaches. 

The lack of demonstration of classical complement 
pathway consumption during the study period in the 
nonseptic burned patients could not be explained on the 


basis of the administration of blood products, since 
these patients as a group received less whole blood and 
plasma than the septic burned patients. The administra- 
tion of blood products also did not influence the out- 
come of septicemia, since the patient with the most pro- 
longed septicemia received the largest amounts of 
blood products per unit of time. In addition, the two 
other patients who died of septic shock received 
amounts of whole blood and plasma per unit of time 
roughly equal to the nonseptic patient who received the 
most blood products. 

More abnormalities of C3 and C5 conversion by 
CoVF and/or inulin were observed in the septic burned 
patients than in the nonseptic burned patients. How- 
ever, there was quite a discrepancy in the average burn 
ratio (per cent total injury/per cent third-degree in- 
jury) between the two groups (55/43 for the septic pa- 
tients and 49/19 for the nonseptic patients). The in- 
creased number of abnormalities in the septic popula- 
tion is probably explained by this finding, since reduc- 
tion in C3 conversion has been shown to be a function 
of increasing burn size.'? C3 and CS conversion by the 
activating substances was shown to be a function of the 
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Fic. 10. Temporal sequence of the administration of blood products to the four nonseptic burned patients. The Arabic numerals represent the 
patient numbers. Refer to Table 2 for the clinical characteristics of the patients. 


alternative complement pathway. Values for con- 
centrations and conversion of C3 and C5 were con- 
sistently higher when measured by hemolytic assays, 
in comparison to the results obtained from the im- 
munochemical determinations. In addition, a marked 
variability in the results of the hemolytic assays was 
demonstrated. However, the most important observa- 
tion to be derived from the C3 and C5 conversion data 
is that there was absolutely no correlation between 
these abnormalities and the occurrence, duration, or 
outcome of septicemia. 

Consumption of components of the alternative and/ 
or classical complement pathway did not decrease the 
opsonic capacity of the patients' sera for their own in- 
fecting micro-organisms. The investigators offer two 
possible explanations for this observation as follows: 1) 
immune antibodies may be produced during the infec- 
tion which either alone or in combination with minimal 
levels of classical complement components effectively 
opsonize the infecting micro-organisms; or 2) naturally 
occurring antibodies to the infecting micro-organisms 
may be present in the burn sera prior to the infection 
which together with minimal levels of alternative and/or 
classical complement pathway components effectively 


opsonize the micro-organisms. Data have been pre- 
sented which show that under normal conditions the ma- 
jority of gram negative aerobic bacilli isolated from 
burned patients require immunoglobulin and utilize the 
alternative and/or classical complement pathways dur- 
ing the opsonic process." Therefore, either antibodies 
must be present in the burn sera prior to infection or be 
produced during colonization with the micro-or- 
ganisms, if effective opsonization in the presence of 
minimal levels of complement components is to occur. 
It could be speculated that the antibodies are present 
in the burn sera prior to infection as a result of the ad- 
ministration of blood products. In this regard, Saba et 
al.!' have recently reported that administration of fresh 
plasma cryoprecipitate to septic trauma patients cor- 
rected a deficiency in an a, glycoprotein formerly desig- 
nated opsonic protein. It should be emphasized that the 
biological significance of this protein in opsonization of 
micro-organisms is unknown. Our future studies will be 
directed toward determining the levels of pre-existing 
antibodies and antibodies produced during the course 
of the infection to the infecting micro-organisms in 
septic burned patients. The septic burned patient repre- 
sents a new model for studying the in vivo role of com- 


Vol. 189 e No. 4 


plement and immunoglobulins in opsonization of op- 
portunist micro-organisms. 
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Book Reviews 


Management of the Patient with Cancer (Second edition). 
Thomas F. Nealon, Jr. (ed.) 1012 pp. Philadelphia, 
W. B. Saunders. 1976. $45.00. 


DR. NEALON HAS, ONCE AGAIN, compiled an excel- 
lent up-to-date and remarkably complete review of 
the current concepts in the management of solid 
neoplasms. While the lymphomas and leukemias are 
also included in this edition, the strength of this text 
lies in its review of the management of patients with 
solid neoplasms. Such a text is timely in view of the 
changing concepts in the management of patients with 
solid neoplasms over the last 10 years. This second 
edition has been considerably expanded, and one 
very attractive feature is the addition of a discussion of 
surgical adjuvant immunotherapy and chemotherapy as 
they relate to the individual solid neoplasms and a 
review of the current state of the art of surgical 
adjuvant therapy in general. 

The individual chapters are quite up-to-date and 
current, and very well-referenced. For example, the 
chapters on malignant melanoma discuss the histo- 
pathological staging according to Clark's Levels 
and the thickness of the primary melanoma as they 
relate to proper clinical management. There is an 
excellent discussion of soft tissue sarcomas, their 
histological classification, and an updated review of 
the role of surgical adjuvant therapy in sarcomas 
and their clinical management. Chapters on breast 
carcinoma are excellent with a thorough discussion on 
the role of estrogen binding determination as well as 
surgical adjuvant chemotherapy. 

This textbook should not be regarded as a definitive 
guide to the in-depth management of each individual 
solid neoplasm. However, it does provide a very 
thorough and up-to-date overview of the various solid 
neoplasms and the current concepts of management. 
Each chapter is well-referenced, and contains all the 
pertinent literature relating to the details and tech- 
niques of the individual treatment modalities. This is 
the best up-to-date review of the management of pa- 
tients with solid neoplasms available at the present 
time. 

E. CARMACK HoLMEs, M.D. 


Renal Transplantation as the Treatment of Choice for 
Terminal Renal Failure. Lars-Erik Gelin (ed.). 148 pp. 
Stockholm, Almquist & Wiksell Periodical Co. 1976. 


ONLY THE EXCEPTIONAL renal transplant program 
has had the combined benefits of an extensive experi- 
ence, excellent follow-up, and continuity of leader- 
ship throughout its existence. Professor Lars-Erik 
Gelin has edited a succinct monograph which examines 
and quantitatively analyzes the results of 705 renal 
transplant procedures performed in 514 patients at the 
University of Goteborg between 1965 and 1975. During 
this decade only limited dialysis facilities were avail- 
able. The text therefore focuses on the theme of evalu- 
ating transplantation as the preferred modality for 
treatment of most patients with end-stage renal disease. 

The overall results of this program do not differ 
markedly from those of many other major centers. 
The team at Gothenburg has had an in-depth experi- 
ence in some unique aspects of transplantation. These 
are examined in detail in separate chapters. The 
limits of kidney preservation with simple hypothermia 
or continuous perfusion with an albumin solution fol- 
lowing death by cardiac arrest are well documented. 
Sharing kidneys through Scandiatransplant on the basis 
of HL-A matching did statistically improve the survival 
of the 67 compatible kidneys identified between 1969 
and 1972. An especially complete follow-up and de- 
scription of the physical and psychological complica- 
tions occurring in 105 volunteer kidney donors is 
included. Other chapters on retransplantation, treat- 
ment of recipients with polycystic kidney disease, 
management of peptic ulcer, and operative therapy 
for lymphoceles and transplant renovascular hyper- 
tension are important contributions. 

This neatly printed and illustrated work is recom- 
mended as must-reading for all physicians responsible 
for transplant patients. The text is also concise and 
comprehensive enough to serve as a handy reference 
for medical students and physicians desiring a brief 
but documented overview of the status of renal trans- 
plantation today. 

JEREMIAH G. TURCOTTE, M.D. 
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More pain-free time 
for procedures 


TlatCalfte hyarochioride 


bupivacaine hydrochloride 


with or without epinephrine 1:200,000 





Indications: Peripheral nerve block, infiltration, sym- 
pathetic block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in 
patients with known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND 
DRUGS SHOULD BE READILY AVAILABLE WHEN 
ANY LOCAL ANESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been 
performed in rats and rabbits and there is no evidence 
of harm to the animal fetus. The relevance to the 
human is not known. Safe use in pregnant women 
other than those in labor has not been established. 


Until further clinical experience is gained, paracervical 
block with Marcaine is not recommended. Fetal brady- 
cardia frequently follows paracervical block with some 
amide-type local anesthetics and may be associated 
with fetal acidosis. Added risk appears to be present 
in prematurity, toxemia of pregnancy, and fetal distress. 


The obstetrician is warned that severe persistent hy- 
pertension may occur after administration of certain 
oxytocic drugs, if vasopressors have already been 
used during labor (e.g., in the local anesthetic solution 
or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly 
epinephrine or norepinephrine, should be used with 
extreme caution in patients receiving monoamine oxi- 
dase (MAO) inhibitors or antidepressants of the 
triptyline or imipramine types, because severe, pro- 
longed hypertension may result. 


Local anesthetics which contain preservatives, i.e., 
those supplied in multiple dose vials, should not be 
used for caudal or epidural anesthesia. 


Until further experience is gained in children younger 
than 12 years, administration of Marcaine in this age 
group is not recommended. 


Precautions: The safety and effectiveness of local 
anesthetics depend upon proper dosage, correct tech- 
nique, adequate precautions, and readiness for 
emergencies. 


The lowest dosage that gives effective anesthesia 
should be used in order to avoid high plasma levels 
and serious systemic side effects. Injection of re- 
peated doses of Marcaine may cause significant in- 
crease in blood levels with each additional dose, due 
to accumulation of the drug or its metabolites or due 
to slow metabolic degradation. Tolerance varies with 
the status of the patient. Debilitated, elderly patients 
and acutely ill patients should be given reduced doses 
commensurate with age and physical condition. 


Solutions containing a vasoconstrictor should be used 
cautiously in areas with limited blood supply, in the 
presence of diseases that may adversely affect the 
patient's cardiovascular system, or in patients with 
peripheral vascular disease. 


Marcaine should be used cautiously in persons with 
known drug allergies or sensitivities, particularly to 
the amide-type local anesthetics. 

Serious dose-related cardiac arrhythmias may occur 
if preparations containing a vasoconstrictor such as 
epinephrine are employed in patients during or follow- 
ing the administration of chloroform, halothane, cyclo- 


PRODUCT IDENTIFICATION 










Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 
(brand of (as bitartrate) | paraben Bisulfite glycerol Acid 
bupivacaine HCI) 
% mg./ml. Dilution mg./ml. mg./ml. = mi./mi.  mg./ml. 
0.25 2.5 — = 
0.25 2.5 1:200,000 2 
0.5 5.0 — — 
0.5 5.0 1:200,000 2 
0.75 75 — 
0.75 75 1:200,000 Not Available in Vials 


MULTIPLE DOSE VIAL 











propane, trichloroethylene, or other related agents. In 
deciding whether to use these products concurrently 
inthe same patient, the combined action of both agents 
upon the myocardium, the concentration and volume 
of vasoconstrictor used, and the time since injection, 
when applicable, should be taken into account. 


Caution is advised in administration of repeat doses 
of Marcaine to patients with severe liver disease. 


Adverse Reactions: Reactions to Marcaine are char- 
acteristic of those associated with other amide-type 
local anesthetics. A major cause of adverse reactions 
to this group of drugs is excessive plasma levels, 
which may be due to overdosage, inadvertent intra- 
vascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anes- 
thetics cause systemic reactions involving the central 
nervous system and the cardiovascular system. The 
central nervous system effects are characterized by 
excitation or depression. The first manifestation may 
be nervousness, dizziness, blurred vision, or tremors, 
followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement 
may be transient or absent, the first manifestation may 
be drowsiness, sometimes merging into unconscious- 
ness and respiratory arrest. Other central nervous 
system effects may be nausea, vomiting, chills, con- 
striction of the pupils, or tinnitus. The cardiovascular 
manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure 
changes (usually hypotension), and cardiac arrest. In 
Obstetrics, cases of fetal bradycardia have occurred 
(see Warnings). 


Allergic reactions, which may be due to hypersensi- 
tivity, idiosyncrasy, or diminished tolerance, are char- 
acterized by cutaneous lesions (e.g., urticaria), edema, 
and other manifestations of allergy. Detection of sen- 
sitivity by skin testing is of doubtful value. 


Reactions following epidural or caudal anesthesia 
also may include: high or total spinal block; urinary 
retention; fecal incontinence; loss of perineal sen- 
sation and sexual function; persistent analgesia, 
paresthesia, and paralysis of the lower extremities; 
headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anes- 
thetics require symptomatic treatment; there is no 
specific cure. The physician should be prepared to 
maintain an airway and to support ventilation with 
oxygen and assisted or controlled respiration as re- 
quired. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appro- 
priate, vasopressors (preferably those that stimulate 
the myocardium). Convulsions may be controlled with 
oxygen and intravenous administration, in small incre- 
ments, of a barbiturate, as follows: preferably, an 
ultrashort-acting barbiturate such as thiopental or thi- 
amylal; ifthis is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intra- 
venous barbiturates or anticonvulsant agents should 
only be administered by those familiar with their use. 


References: 
1. Moore DC, Bridenbaugh LD, Thompson GE, et al: 


Bupivacaine: a review of 11,080 cases. Anesth Analg 
57:42-53, 1978. 
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BREON LABORATORIES, INC. 
90 Park Avenue, New York, N.Y. 10016 
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6096 Edetate | Sodium Thio- Ascorbic 60% Edetate 
Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
Lactate Disodium Lactate Disodium 
mi./mi. mg./ml.| mg./ml.  ml/ml. mg./ml X ml./ml. mg./ml. 
5 001 2 .0017 0.1 
5 001. 2 007 0.1 
5 001 2 0017 0.1 


Note: The pH of these solutions is adjusted with sodium nydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 


*Solutions of Marcaine that contain epinephrine should not be autoclaved. 


Federal law prohibits dispensing without a prescription. 


More pain-free time 
for pro cedures 


A duration of action that is 
two to three times longer than 
lidocaine or mepivacaine.! 
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Which type of 
duodenal ulcer patient 
benefits most from 
‘Tagamet’? 

| | newly diagnosed patients 
| | duodenal ulcer repeaters 
|_| refractory patients 

CO hospitalized pat ients - 
Vall of the above B 


Tagamet 


Tabl 300 mg. Injection, 300 mg./2 ml. 
























cimetidine 


SKSSF LAB CO. — 


ithi&liine company 


In all types of duodenal ulcer patients 


Tag a Imet cimetidine 








Tablets, 300 mg. Injection, 300 mg./2 ml. 


e Provides effective symptom relief, 
day and night 

e Promotes rapid ulcer healing 

eIs well tolerated 





Dosage in Duodenal Ulcer 

The recommended dosage is 300 mg. four times a day, 
with meals and at bedtime. Treatment periods should 
not exceed eight weeks. 


While healing may occur during the first week or two, 
‘Tagamet’ therapy should be continued for four to six 
weeks unless healing has been confirmed. 


Concomitant antacids should be given as needed for 
relief of pain. 


Dosage should be reduced in patients with impaired 
renal function. 


Before prescribing, see complete prescribing information in 
SK&F literature or PDR. The following is a brief summary. 


Indications: ‘Tagamet’ (brand of cimetidine) is indicated in the 
short-term (up to 8 weeks) treatment of duodenal ulcer; and in 
the treatment of pathological hypersecretory disorders (i.é., 
Zollinger-Ellison syndrome, systemic mastocytosis and multiple 
endocrine adenomas). Concomitant antacids should be given 
as needed for relief of pain. Studies to date do not provide 
evidence of the safety of cimetidine inuncomplicated duodenal 
ulcer beyond 8 weeks. 


Contraindications: There are no known contraindications to 
the use of ‘Tagamet’. 


Precautions: In a 24-month toxicity study in rats at dose levels 
approximately 9 to 56 times the recommended human dose, 
benign Leydig cell tumors were seen. These were common in 
both the treated and control groups, andthe incidence became 
significantly higher only in the aged rats receiving ‘Tagamet’. 


SK&F LAB CO., Carolina, PR. 00630 


Reproduction studies in animals have shown no evidence of 
impaired mating perforrnance cr fertility. 


symptomatic response to Tagamet therapy does not preclude 
the presence of a gastric malignancy. 


Potentiation of warfarin-type anticoagulants has been observed 
with concomitant ‘Tagamet’ administration. For this reason, 
close monitoring of prothrombin time is recommended, and 
adjustment of the anticoagulant dose may be necessary when 
these drugs are administered concomitantly. 


Lack of experience to date precludes recommending ‘Tagamet’ 
for use in pregnant patients, women of childbearing potential, 
nursing mothers or children under 16 unless anticipated benefits 
outweigh potential risks; generally, nursing should be discon- 
tinued in patients taking the drug. 


Adverse Reactions: Diarrhea, muscular pain, dizziness, rash, 
mild gynecomastia. A few cases of reversible confusional states 
have been reported, usually in elderly and/or severely ill 
patients. A few cases of neutropenia have been reported, but 
no causal relationship could be established. Increased serum 
transaminase and creatinine, as well as rare cases of fever and 
interstitial nephritis, have been reported; these cleared on 
withdrawal of the drug. 


How Supplied: Pale Green Tablets: 300 mg. tablets in bottles of 
100 and Single Unit Packages of 100 (intended for institutional 
use only). 


Injection: 300 mg./2 ml. in single-dose vials and in 8 ml. multiple- 
dose vials, in packages of 10. 


Date of issuance Dec. 1978 
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Each tablet contains: aspirin, 227 mg; phenacetin,162 mg; and caffeine, 

32 mg; plus codeine phosphate in one of the following strengths: *4—60 MT 
mg (ar 1); *3—30 mg (gr 2); *2—15 ma (gr 'A); and *1—7.5 mg (gr '), 
(Warning —may be habit-forming). 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 


MAY 1979 e VOL. 189, NO. 5 


ISSN 0003-4932 ANSUAS5 


ANNALS 


of 


URGER 


A Monthly Review of 


Surgical Science and Practice 


Since 1885 


May and June numbers contain papers delivered at 
THE 90TH ANNUAL SESSION 
of the 
SOUTHERN SURGICAL ASSOCIATION 
Hot Springs, Virginia | 
December 4—6, 1978 


J. B. LIPPINCOTT COMPANY 
PHILADELPHIA è TORONTO 





When they can eat... 





hydromorohone HC] @ 


The first step after injectables in post-op analgesia. 


Description: Dilaudid is hydromorphone, a hydro- 
genated ketone of morphine 

Indications: For relief of moderate to severe pain 
Contraindications: Suspected increased intracra- 
nial pressure, status asthmaticus 

Warnings: May be habit forming with a potential for 
addiction equivalent to morphine in equi-analgesic 
doses. Tolerance may also occur. As with all narcot- 
ics, use inearly pregnancy only when expected bene- 
fits outweigh risks 

Adverse Effects: Nausea, vomiting; diarrhea, con- 
stipation, anorexia and somnolence may occur al- 
though unlikely with appropriate dose selection 
Dosage and Administration: Dosage must be indi- 
vidualized. The usual adult dose is 2 mg every < 
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hours, as necessary, for moderate to moderately se- 
vere pain. For more severe pain, 3-4 mg or more every 
4-6 hours, aS necessary, may be required 
Treatment of Overdosage: |f overdosage is treated 
within an hour, emesis and gastric lavage should be 
attempted. Special attention should be given to respi- 
ration and, if depression occurs, it may be an- 
tagonized by the use of naloxone hydrochloride 
(Narcan*) — Endo, nalorphine hydrochloride 
(Nalline*) — Merck Sharp & Dohme or levallorphan 
tartrate (Lorfan®)—Roche, as recommended by the 
manufacturer. Other supportive measures should be 
applied when indicated 

How Supplied: Dilaudid HC! color coded tablets 
(NOT FOR INJECTION) imprinted with K logo on one 


side and potency on other side as follows: green — 
mg; orange—2 mg; pink —3 mg and yellow —4 mg 
Available in: 1 mg — bottles of 100 (NDC 40044-1021 
02), 2 mg — bottles of 100 (NDC #0044-1022-02) anc 
500 (NDC #0044-1022-03), 3 mg — bottles of 10( 
(NDC #0044-1023-02), 4 mg — bottles of 100 (NDC 
#0044-1024-02) and 500 (NDC #0044-1024-03) 


Knoll Pharmaceutical Company 
Whippany, New Jersey 07981 
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Staple removal 4 days post-op. Resulting scar 42 days post-op. 


move staples early and replace with sterile, reinforced 
TERI-STRIP Skin Closures for less chance of infection, 
"er scar, greater patient comfort. 


mas with 72-hour suture removal, clinical studies have sub- 
"ated that the potential for infection is reduced when staples 
moved early and replaced with Steri-Strip Skin Closures. 
staple removal also lessens the chance that adverse 
tic results will develop from staple puncture marks. Replac- 
maples early with reinforced Steri-Strip Skin Closures prd- 
procter patient comfort and extended firm support of the 


Wound Support Kit : 


weersonal Wound Support Kit is now available. Simply return 
ached coupon or contact your 3M Surgical Products repre- 
ive. 


“eal Products Division/3M 
», 3M Center 
ul, MN 55101 
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Return this coupon for your free Wound Support Kit 


Its a compact case that slips easily into your coat pocket. Inside are 
STERI-STRIP Skin Closures in several sizes and compound benzoin 
tincture in the new easy-to-use vial applicator. Plus a slot for holding 
Scissors, pens, staple removers, anything you want. Send for yours by 
returning this coupon 


e Limit one per person € Good in United States only 
e Offer expires December 31, 1979 


Please deliver my free Wound Support Kit 
NAME _ m 
HOSPITAL 
ADDRESS . 
(To assure delivery, be sure to give hospital address) 
CITY = 2 - STATE ZIP 
TELEPHONE NUMBER ( 
SPECIALTY . 


Also please send me: 
Further information on STERI-STRIP Skin Closures 
Clinical data on tape wound closure 





Just one pathogen species missed by dl 


compromise with the quality of an antiseptic. 
A small difference in cost is not worth the risk. 


BETADINE Microbicides promptly kill 

qd positive and gram-negative bacteria, 
ungi, viruses, protozoa and yeasts. 

BETADINE Microbicides have been 
documented specifically by name—and in the 
same formulations you employ in practice— 
in over 650 published reports encompassing 
thousands of clinical procedures. 

BETADINE Microbicides were also chosen 
by NASA for disinfection procedures in Apollo 
splashdowns and in the Skylab mission. 


— — — BETADINE Surgical Scrub*—for surgical 
scrubbing and patient degerming. 


— — BETADINE Solution or BETADINE 
Aerosol Spray—for patient prepping and 
postoperative antisepsis on incisions. 


antiseptic can cause serious problems. That i 
why scrubbing and prepping leave no room for 





Uncompromising = = 
antisepsis for scrubbing " 
and prepping 


*In the rare instances of local irritation or sensitivity, 
discontinue use by the individual. 


Purdue Frederick 
©Copyright 1979, The Purdue Frederick Company/Norwalk, CT 06856 
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may be implicated 
n a number of clinical situations, 
ncluding... 
» septic abortions 

= deep wounds 

= bacteremia 

a=. metastatic or other abscesses in association 








with thromboembolic phenomena 


Sensitivity testing is always 
recommended prior to instituting 
therapy with Chloromycetin 
(chloramphenicol). However, in 
some situations, it may be neces- 
sary to administer Chloromycetin 
before sensitivity tests have been 
completed. 


Bacteroides are the most prevalent 
microbial flora of man. They are 
anaerobic, aero-intolerant, non- 


Under normal conditions, bacte- 
roides are benign. But in infectious 
situations they can be extremely 
virulent. 


Fortunately, most bacteroides 
infections are susceptible to 
Chloromycetin (chlorampheni- 

col) therapy. Yet, all too often their 
presence goes undetected. So 
today, many authorities recommend 
early—and vigorous—treatment 
with Chloromycetin when the 
clinical impression suggests that a 


drugs are ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
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Often an indication for 


- CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 


PARKE-DAVIS 





Prescribing information—Chloromycetin 
(chloramphenicol) Sodium Succinate 
For intravenous administration 


WARNING 

Seriqus and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. /t must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a .prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 
Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 68% to a 
high of 99% over a three-day period. From 8% to 12% 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred mcg/ml 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal! fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as possible if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis group 

e) Various gram-negative bacteria causing bacte- 
emia, meningitis, or other serious gram-negative infec- 
ions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*|n the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should 5e discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
centa! barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). i 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
be carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug shculd be promptly withdrawn. 


4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhaid fever. 
5. “Gray Syndrome” 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
(2) progressive pallid cyanosis; 

(3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 5% dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to cantrol most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED 


NDC 0071-1089-10 (Steri-Vial® No. 57) 

Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, eacn vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per milliliter 
(1 9/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 
PD-JA-1280-2-P (2-75) 


PARKE-DAVIS, Division of Warner-Lambert Company, Morris Plains, NJ 07950 
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special delivery. 








No pumps 
Allows continuous gravity-flow 
administration. 


Lightweight 


Ambulatory patients can maneuver 
with more ease. 


Eliminates jerry-rigging 
A single component that’s disposable. 
Saves time for the entire staff. 


Economical 
Just add Vivonex HN and a feeding tube. 


Simple flow regulation 


“The plastic bag administration set and a 
microdrip chamber permit accurate 
administration during a wide range of rates. 
The elimination of the need for an infusion 
pump renders the technique less expensive 
and cumbersome. The patients may be fully 
ambulatory while receiving therapy ^! 


Special... 


because it's 
a complete 
system. 


Easy-to-fill pouch 


Holds up to 1 liter of 
Vivonex HN; 100-ml 
calibrations add accuracy. 


Sturdy pouch 
access 


Can be opened and closed 
without weakening. 
Permits volume or 
concentration changes 
and addition of vitamins or 
medications. 


Unique drip 
meter 

Allows simple flow- 
rate monitoring. 
Microdrops /minute 
equate to ml/hr for 
desired flow rate 

(60 drops-1 ml; 60 
drops/min~60 ml/hr). 





Screw clamp 


Finely threaded for 
precise adjustment. 


al 


Male Luer 
Fits most small-caliber 
feeding tubes. 


hm E = 


References: 1. Page CP, Ryan JA Jr, Haff RC: Continual catheter 
administration of an elemental diet. Surg Gynecol Obstet 142:184-188, 
1976. 2. Randall HT (ed): Nutrition and surgical patients. Contemp 
Surg 11(1):7-22, 1977. 3. Blackburn GL, Bistrian BR: Nutritional care 
of the injured and /or septic patient. Surg Clin North Am 56:1195-1224. 
1976. 


VIVO 


Special...because it 
delivers Vivonex' HN: 


VIVONEX HN provides complete enteral nutrition 
with free amino acids. Being truly elemental, it 
requires minimal digestion and allows maximal 
absorption. The extremely low viscosity allows 
Vivonex HN to flow continuously, at any rate, 
without clogging. 


"Increasingly, these diets are used in patients 

with fistulas, inflammatory bowel disease, partial 
obstruction, and malabsorption— states for which 
total parenteral nutrition was once considered most 
appropriate. "? 


VIVONEX HN—the only elemental high nitrogen 
diet —has “...a nitrogen to calorie ratio of 1:150— 
the best ratio for anabolism. ”3 By continuous 
administration of Vivonex HN via the Vivonex 
Delivery System, the same positive nitrogen 
balance, weight gain, and accelerated wound 
healing can be achieved as with parenteral 
hyperalimentation, but without the catheter-induced 
thrombophlebitis, sepsis, and patient discomfort. 
*Information on Vivonex HN usage and precautions accompanies the 


product and should be reviewed before use 
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ANNALS OF SURGERY is a monthly journal which 
considers for publication original articles in the 
field of surgery. It is the oldest continuously pub- 
lished journal in the English. language solelv 
devoted to the surgical sciences. The Editorial 
Board considers only papers judged to offer sig- 
nificant contributions to the advancement of 
surgical knowledge. 
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Duke University Medical Center 
Durham, North Carolina 27710 
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Copyright or trade names of drugs should be cap- 
italized. Units of measurement should be ex- 
_pressed in the metric system. Temperature should 
be expressed in degrees centigrade. All contribu- 
tions should be submitted in English. 

Black and white illustrations will be repro- 
duced free of charge, but the publisher reserves 
the right to establish a reasonable limit upon 
the number supplied. Color illustrations will be 
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conform to the style of the Index Medicus. 
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Brief Summary. Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious infec- 
tions caused by susceptible strains of the designated microorganisms in the 
diseases listed below 

Lower respiratary infections, including pneumonia caused by Streptococ- 

cus pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. 
Klebsiella species. Staphylococcus aureus ( penicillinase and non- 
penicillinase-producing), beta-hemolytic streptococci. and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 

indole-negative and indole-positive). Enterobacter species, Klebsieila 
species, group D streptococci (Note. Most enterococci, e.g . S faecalis, 
are resistant), and S. epidermidis 

Peritonitis caused by E. coli and Enterobacter species 

Septicemia caused by E. coli, S aureus(penicillInase and non-penicillinase- 

producing). S. pneumoniae, S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae, and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 

non-penicillinase-producing). S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae, E. coli, Enterobacter species, and P mirabilis 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females, lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic orga- 
nisms. Mandol has been used successfully in these infections in which several 
organisms have been isolated. Most strains of Bacteroides fragilis are resistant 
in vitro: however, infections caused by susceptible strains have been treated 
successfully. 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known. however, once these results become available. the antibiotic treat- 
ment should be adjusted accordingly. 

In certain cases of confirmed or suspected gram-positive or gram-negat ve 
sepsis or in patients with other serious infections in which the causativeorga- 
nism has not been identified, Mandol may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both anti- 
biotics may be given. depending ontheseverity of the infection andthe patient's 
condition The renal function of the patient should be carefully monitored. 
especially if higher dosages of the antibiotics are to be administered 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
tinue for at least ten days. 


Contraindication: Mandol is contraindicated in patients with Known allergy to 
the cephalosporin group of antibiotics 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL IN 
QUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS 
HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS. 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMON- 
STRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

In newborn infants. accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported 


Precautions: Although Mandol rarely produces alteration in kidney function, 
evaluation of renal status is recommended. especially in seriously ill patients 
receiving maximum doses 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient Is essential. If superinfection 
occurs during therapy. appropriate measures should be taken 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins 

A false-positive reaction for glucose in the urine may occur with Benedict s 
or Fehlings solution or with Clinitest" tablets but not with Tes-Tape" (Glucose 
Enzymatic Test Strip, USP. Lilly). There may be a false-positive test for pro- 
teinuria with acid and denaturization-precipitation tests 

Usage in Pregnancy — Safety of this product for use during pregnancy nas 
not been established 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age; safety of this product has not been established in 
prematures and infants under one month of age Therefore, if Mandol is ad- 
ministered to infants, the physician should determine if the potential benefits 
outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity — Maculopapular rash, urticaria, eOSino- 
philia, and drug fever have been reported These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin. 

Blood —Neutropenia and thrombocytopenia have been reported rarely 


Some individuals have developed pos tive direct Coombs tests during treat- 
ment with the cephalosporin antibiotics. 

Liver — Transient rise in SGOT, SGPT. and alkaline phosphatase levels has 
been noted 

Kidney— Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol. their fre- 
quency increases in patients over 50 years of age. In some of these cases. 
there was also a mild increase in serum creatinine 

Local Reactions — Pain on intramuscular injection is infrequent Thrombo- 
phlebitis occurs rarely 


Administration and Dosage: Dosage — Adults. The usual dosage range for 
cefamandole is 500 mg to 1 gm every four to eight hours 

In infections of skin structures and in uncomplicated pneumonia, a dosage 
of 500 mg every six hours is adequate. 

In uncomplicated urinary tract infections, a dosage of 500 mg every eight 
hours is sufficient. In more serious urinary tract infections. a dosage of 1 gm 
every eight hours may be needed 

In severe infections, 1-gm doses may be given at four to six-hour intervals 

In life-threatening infections or infect ons due to less susceptible organisms, 
doses up to 2 gm every four hours (i.e, 12 gm per day) may be needed 

Infants and Children: Administration of 50 to 100 mg/kg/day in equally 
divided doses every four to eight hours has been effective for most infections 
susceptible to Mandol This may be increased to a total daily doseof 150 mg/kg 
(not to exceed the maximum adult dose) for severe infections. (See Warnings 
and Precautions for this age group ) 

Note: As with antibiotic therapy in general, administration of Mandol should 
be continued for a minimum of 48 to 72 hours after the patient becomes 
asymptomatic or after evidence of bacterial eradication has been obtained; a 
minimum of ten days of treatment is recommended in infections caused by 
group A beta-hemolytic streptococci in order to guard against the risk of rheu- 
matic fever or glomerulonephritis: frequent bacteriologic and clinical ap- 
praisal is necessary during therapy of chronic urinary tract infection and may 
be required for several months after tnerapy has been completed. persistent 
infections may require treatment for several weeks: and doses smaller than 
those indicated above should not be used 

Impaired Renal Function — When renal function is impaired, a reduced 
dosage must be employed and the serum levels closely monitored. After an 
initial dose of 1to 2 gm (depending on the severity of infection), a maintenance 
dosage schedule should be followed (see chart). Continued dosage should 
be determined by degree of renal impairment, severity of infection, and 
susceptibility of the causative organism 
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When only serum creatinine is available. the following formula (based on 
sex. weight. and age of the patient) may be used to convert this value into 
creatinine clearance. The serum creatinine should represent a steady state 
of renal function 


Weight (kg) x (146 — age) 
72 - serum creatinine 
Females 0.9 x above value 


How Supplied: Vials Mandol* (cefamandole nafate, Lilly), for Injection, 500 mg 
and 1 gm (equivalent to cefamandole activity). 10-ml size. in packages of 1 and 
Traypaks™ ( multivial cartons, Lilly) of 25. 2 gm (equivalent to cefamandole 
activity), 20-ml size. in packages of 1 anc Traypaks of 10: 1 and 2 gm(equiva- 
lent to cefamandole activity). 100-ml size, in Traypaks of 10 [101378] 
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The 1978 Presidential Address of the Southern Surgical 
Association is dedicated to the wives of the members, past 
and present, in acknowledgment and appreciation of the en- 
during contribution that they have made to the quality and 
character of this association. 


HE FIRST MEETING of the Southern Surgical and 
Gynecological Association was held on December 
4, 5 and 6, 1888 in the Hall of the Young Men's Christian 
Association in Birmingham, Alabama. In the published 
transactions it is reported that on the last day of the 
meeting "Dr. Rosser, chairman of the Committee on 
a Seal for the Association, was granted more time to 
make his report." The following year the bound volume 
of the Transactions was adorned for the first time with 
the bust of a man embossed in gold on the spine of the 
book. It also appeared in black and white on the title 
page" and on the outer cover without color (Fig. 1). 
Today, 88 years later, the seal still appears in the same 
three places, and the design and lettering are unchanged 
save for a reduction in their overall size necessitated 
by alterations in the format of the volume. Nowhere 
on the seal is there any identification of the character 
whom it depicts. However, his name is mentioned early 
in the annals of our organization. In the first presidential 
address delivered to this association, Dr. W.D. Haggard 
mentions in the second paragraph that ‘*Abdom- 
inal surgery owes its origin to the world-renowned 
McDowell.''!'4 


AT NL 
Presented at the Annual Meeting of the Southern Surgical As- 
sociation, December 4—6, 1978, Hot Springs, Virginia. 
Reprint requests: Department of Surgery, Baylor University 
Medical Center, 3500 Gaston Avenue, Dallas, Texas 75246. 


Presidential Address: 
The Woman in the Case 


Jane Todd Crawford, 1763—1842 


ROBERT S. SPARKMAN, M.D. 


From the Department of Surgery, 
Baylor University Medical Center, 
Dallas, Texas 





Ephraim McDowell, father of abdominal surgery, is 
the symbol of this august and venerable organization. 
The epochal ovariotomy that he performed in his home 
in Danville, Kentucky in 1809 assured his fame and 
earned for him an enduring place in medical history. 
Innumerable tributes and memorials have celebrated 
his accomplishment and perpetuated his memory. 
These include two biographies of book length and 
countless shorter articles, statues in the capitals of 
the nation and ofthe state of Kentucky, a United States 
commemorative stamp and a monument and park in 
Danville that bear his name. His home where he per- 
formed the historic operation has been restored and 
is a surgical shrine for visitors from all parts of the 
world. His name is familiar to physicians everywhere; 
however, his patient who risked her life and endured 
the agony of an operation without anesthesia is known 
to few people. She has received some recognition but 
has not been accorded the prominent place in history 
that her courage and her contribution deserve. This is 
her story. 


The Woman in the Case 


An ancient stream called Cedar Creek rises in the 
Virginia mountains and flows south and east through 
the valley to reach the James River. A few million years 
ago, near the end of its course, it carved a spectacular 
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Fic. 1. Seal of Southern Surgical and Gynecological Association 
which first appeared in 1890 Transactions. 


monument into the native limestone, a natural rock 
bridge over 200 feet high. The Indians called it "The 
Bridge of God` and worshiped it. George Washington 
surveyed it, climbed its walls and carved his initials 
there. Thomas Jefferson bought it from the British 
Crown and built a cabin nearby. 

In the early days of Virginia this impressive landmark 
was first a part of Augusta County and later of Botetourt 
County. Finally, in 1778, it became a part of a newly 
formed county which derived its name, Rockbridge, 
from this unique natural phenomenon (Fig. 2). The 
pioneer settlers who came into this wilderness land 
were mostly Scotch-Irish Presbyterians from the Ulster 
area of Northern Ireland. They had fled their own 
country because of religious persecution and famine. In 
the years between 1731 and 1768, 200,000 of them came 
to America to find new homes.?? The prospect of fertile 
land and abundant game would continue to lure them 
westward into new and perilous frontiers. 

On May 12, 1762 an early settler named Samuel Todd 
received a deed to a tract of land on both sides of 
Whistle Creek, 2 miles west of Lexington in Rockbridge 
County. Here, on a hill overlooking the south bank of 
the creek, he built a substantial home and raised his 
family. To the west there was a fine view of House 
Mountain, a prominent and timeless landmark on the 
distant horizon. To the east the land cornered on the 
grounds of the Presbyterian Meeting House. 

Jane Todd, the heroine of our story, was born here on 
December 23, 1763, a quarter of a mile from the Meeting 
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House. She was the second of six girls, and there were 
also two brothers. Her mother was also named Jane, so 
the girl was often call Jenny. In 1768, when she was 4, 
her father built a mill down the hill from the house and 
on the other side of Whistle Creek. Before doing so, 
however, he requested and received a permit from the 
court, since a man named James Young already had a 
mill about half a mile down the stream. 

The Timber Ridge Presbyterian Church, founded in 
1756, was located about 8 miles north of Lexington. 
About 2 miles north of there and 10 miles from 
Lexington, there lived a prominent family named 
McDowell. On November 11, 1771 ason, Ephraim, was 
born to Samuel and Mary McDowell. Jane Todd lacked 
6 weeks being 8 years old at the time of Ephraim's 
birth. There is no proof that these two young people 
ever knew one another in Virginia. However, their 
parents could scarcely have failed to have some 
acquaintance, since both families were early settlers 
and were people of substance and enterprise. During 
the period when this entire area was a part of Botetourt 
County, Samuel Todd was the county sheriff. Also, in 
1777 Liberty Hall Academy, a Presbyterian school, 
was established in the immediate vicinity of the Timber 
Ridge Church. 


ROCKBRIDGE COUNTY 
VIRGINIA 


“SAM HOUSTON'S BIRTHPLACE 
ml, 





Fic. 2. Map of Rockbridge County, Virginia. 
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In 1789 the old Hall's Meeting House at the corner 
of the Todd property was replaced by a stone building, 
the New Monmouth Presbyterian Church. Throughout 
her life the Presbyterian Church was to play a great 
and enduring role in the life of Jane Todd Crawford 
and her family. 

Jenny did not marry until she was 30 years of age. 
On January 9, 1794 she was married to Thomas 
Crawford in a ceremony performed by the Rev. Samuel 
Houston (Figs. 3, 4, 5). The minister had an infant 
cousin, also named Sam, who was then just | year of 
age. This child, born near the Timber Ridge Church 
and the McDowell home, was destined to become the 
hero of Tennessee and Texas. 

Thomas Crawford had come with his parents from 
Pennsylvania to Rockbridge County only 8 years be- 
fore. They owned land in the southern part of the 
county on Buffalo Creek, not far from the Natural 
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Fic. 3. Marriage license of Thomas Crawford and Jenny Todd, 
issued January 7, 1794, 2 days before their marriage (Rockbridge 
Co. Courthouse, Lexington, Va). 
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Fic. 4. Jenny's marriage bond posted by Thomas Crawford and 
Samuel Todd on January 7, 1794 providing for a forfeit of 50 pounds 
(Rockbridge Co. Courthouse). 


Bridge. He brought Jenny there to live and built her 
a log cabin. Their home was within 10 miles of Old 
Oxford, one of the earliest Presbyterian churches in 
the county. Their first son, James, was born 10 months 
later. Three other children, Alice, Samuel and Thomas. 
were also born there in 1797, 1799 and 1803. It is 
probable that a fifth child, a daughter, died in infancy. 

Meanwhile, the territory of Kentucky had become 
the new western frontier. In 1750 Dr. Thomas Walker 
discovered a gap in the Cumberland Mountains that 
permitted access to the unexplored region from the 
south. In 1769 Daniel Boone led a party through the 
Cumberland Gap and blazed a wilderness trail that 
would lead the settlers to Danville and other parts 
of central Kentucky. The following year Colonel James 
Knox came with a party of 40 hunters and established 
a camp in the plains country around the Green River. 
They built a "skin house" on the Caney Fork of 
Russell Creek in what would become Green County. Be- 
cause of the duration of their expedition, which lasted 
4 years, they became known as the “Long Hunters." 
Their headquarters was named Camp Knox, after 
their leader. 

Kentucky became a county of Virginia in 1776.7 By 
1784, 30,000 settlers had come there. In this year the 
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Fic. 5. Certificate of marriages performed in 1794 by the Rev. Samuel Houston; the names of Thomas Crawford and Jenny Todd are first on the 


list (Rockbridge Co. Courthouse). 


McDowell family, including their 13-year-old son 
Ephraim, migrated from Rockbridge County to Danville. 
Twenty-one years would elapse before the Crawfords 
would come down the same Wilderness Trail. 

On September 3, 1805 Thomas and Jane Crawford 
deeded their homesite on the North Fork of Buffalo 
Creek to James Leech for $2,333.33. In the great ad- 
venture of moving to Kentucky they were joined by 
Tom’s sister, Rachel, and her husband, Thomas 
Mitchell. The four Crawford children ranged in age 
from 2 to 11 years. In a joint venture the Crawfords 
and the Mitchells purchased land near the old Camp 
Knox of the Long Hunters. The two families arrived 
there on November 5, 1805. The Crawfords built a log 
cabin on the Blue Spring Branch of Caney Fork, 9 miles 
south of Greensburg and 60 miles from Danville (Fig. 6). 
The Mitchells established their home on an ad- 
joining farm. 


When the Crawfords and the Mitchells moved to 
Kentucky in 1805, Ephraim McDowell had been prac- 
ticing medicine in Danville for 9 years. When he 
was 19 years old he had begun his studies with 
Dr. Alexander Humphreys of Staunton, Virginia, 
who had studied medicine in Edinburgh. In 1793 and 
1794 McDowell also studied in Edinburgh, where he 
was associated with the illustrious surgeon, John Bell. 
When he returned to practice he had no formal degree, 
but he was the only physician west of the Alleghenies 
with any real surgical training. In 1802 he married 
Sarah Hart Shelby, daughter of Isaac Shelby, the first 
governor of the state of Kentucky. 

The important events of our story occurred in the 
year 1809. By that time the population of Kentucky 
was close to 400,000. In addition to traveling overland, 
the settlers also came down the broad Ohio to reach the 
growing river-boat town of Louisville. Some of them 
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came by canoe and some by flat boat. A gifted frontier 
artist named Audubon living in Louisville had already 
completed 200 drawings of American birds. On 
February 12 in Hodgenville, scarcely 35 miles from the 
Crawford farm, a baby named Abe Lincoln was born in a 
log cabin similarto the Crawford dwelling. Three weeks 
later, on March 4, James Madison was inaugurated 
as the fourth United States President, and the first 
inaugural ball was held. His wife Dolly had already 
started a national fad by serving a new dessert called 
ice cream at one of President Jefferson’s dinner parties. 
Napoleon and his French troops occupied the city of 
Vienna; in the same city and in the same year 
Beethoven wrote his fifth piano concerto and published 
his fifth and sixth symphonies. 

Early in that year Mrs. Crawford began to develop 
a progressive enlargement of her abdomen. She and 
her doctors assumed that she was pregnant, although 
she had passed her 45th birthday. By December her 
abdomen was huge, and two physicians who examined 
her sought McDowell's aid in delivering her. He came 
on horseback to her home on December 13, 1809. In his 
report published subsequently he observed that 


Upon examination, per vaginam, I found nothing 
in the uterus; which induced the conclusion that it 
must be an enlarged ovarium. Having never seen so 
large a substance extracted, nor heard of an attempt, 
or success attending any operation, such as this re- 
quired, I gave to the unhappy woman information of 
her dangerous situation. She appeared willing to 
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undergo an experiment, which I promised to perform 
if she would come to Danville, (the town where I live) 
a distance of sixty miles from her place of residence. 


Since there was no way to get to Danville except on 
foot or by horseback, he added that "This appeared 
almost impracticable by any, even the most favorable 
conveyance. Nevertheless, shortly thereafter "she 
performed the journey in a few days on horseback.” 
It is not known who accompanied her or where she 
stopped en route. It is certain that she was obliged to 
ford several rivers and to make her way up one long 
hill. She left her youngest son Tommy, age 6, with her 
relatives and neighbors, Rachel and Tom Mitchell, 
wondering no doubt if she would ever see him again. 

McDowell operated by preference on Sunday, and 
in this instance it was also Christmas day. In the year 
1809 general anesthesia was unheard of; in his later 
abdominal operations he employed opiates and alco- 
holic drinks for relief of pain, but no specific mention 
of any such agents was made in his report of this case. 
The operation without anesthesia lasted 25 minutes. 
Jane is said to have repeated the Psalms and sung 
hymns during the procedure. 

McDowell's description of the operation is as 
follows: 


I made an incision about three inches from the mus- 
culus rectus abdominis, on the left side, continuing 
the same nine inches in length, parallel with the fibres 
of the above named muscle, extending into the cavity 
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of the abdomen, the parietes of which were a good 
deal contused, which we ascribed to the resting ofthe 
tumor on the horn of the saddle during her journey. 
The tumor then appeared full in view, but was so 
large that we could not take it away entire. We put 
a strong ligature around the fallopian tube near to 
the uterus; we then cut open the tumor, which was 
the ovarium and fimbrinous part of the fallopian 
tube very much enlarged. We took out fifteen pounds 
of a dirty gelatinous looking substance. After which 
we cut through the fallopian tube, and extracted 
the sack, which weighed seven pounds and one half. 
As soon as the external opening was made, the in- 
testines rushed out upon the table; and so completely 
was the abdomen filled by the tumor, that they could 
not be replaced during the operation, which was 
terminated in about twenty-five minutes. We then 
turned her upon her left side, so as to permit the 
blood to escape; after which, we closed the external 
opening with the interrupted suture, leaving out, 
at the lower end of the incision, the ligature which 
surrounded the fallopian tube. 


Jane's recovery was rapid. Within 5 days she was 
making up her own bed, and in 25 days "she returned 
home as she came, in good health.” 

From the day when Mrs. Crawford left Dr. McDowell's 
Danville home and returned to Greensburg, there is no 
subsequent record of her convalescence of any sort, 
nor is there any statement in McDowell's later writings 
to indicate that she ever consulted him again. It is rea- 
sonable to assume that she made a complete recovery. 

One year later, on December 8, 1810, Thomas and 
Jane Crawford transferred to one John Motley* 490 
acres of land in Green County for $1,900 cash. It is 
assumed that they moved away, but their destination 
is unknown. At this point the trail of the Crawford 
family disappears. It is thought that for the next 7 years 
they lived in northern Kentucky across the Ohio River 
from Madison, Indiana, and that finally, in 1817, they 
moved to a farm on the outskirts of Madison. However, 
there is no record to substantiate their location or 
their activities during this interval. Why did they 
leave a good farm and a good home in one of the most 
fertile parts of Kentucky? It is known that certain of 
the Presbyterian ministers of that time were outspoken 
in their opposition to slavery. There is reason to sus- 
pect that the Crawfords shared this feeling. They may 
even have assisted in the escape of runaway slaves to 
the states across the river. 

McDowell did not succeed in publishing an account 


* The name is spelled ' Motley" on the deed and " Mottley ' on the 
tombstones in the family cemetery. 


SPARKMAN 


Ann. Surg. e May 1979 


of the historic operation for 8 years. Finally, in 1817, 
it appeared in a Philadelphia journal known as the 
Eclectic Repertory and Analytical Review.?! He de- 
scribed three successful ovariotomies, of which Jane's 
was the first. He mentioned her name one time and 
referred to her only as "a Mrs. Crawford." He located 
her home only by saying that it was 60 miles distant 
from his own place of residence. He left few clues 
concerning Jane Todd Crawford for future historians. 

For many years thereafter the infrequent references 
to Mrs. Crawford that appeared in medical literature 
were fragmentary and often incorrect. Several memo- 
rial tributes to McDowell mentioned her briefly or not 
at all.?»1! 75? She was never called by any name other 
than Mrs. Crawford. One author mentioned that a son 
had lived in Louisville. There were several citations to 
the effect that she had lived more than 30 years after 
the operation, but no details were given. In a volu- 
minous book-length biography of McDowell published 
in 1890 by his granddaughter.?* only one short paragraph 
was devoted to Mrs. Crawford, including a statement 
that she had lived in Indiana until the time of her death. 

Generations would elapse from the time of Jane Todd 
Crawford's death until the world took notice of her 
again. The person chiefly responsible for the awakening 
of interest was a Louisville surgeon named August 
Schachner. In 1911 he began a comprehensive bio- 
graphical study of McDowell. During a visit that year 
to Danville he found that the McDowell home, then 
in use as a Negro boarding house, was in a terrible state 
of neglect and disrepair. In May of the following year 
he addressed the Kentucky Federation of Women's 
Clubs and urged that they begin a movement to rescue 
and restore the home and to establish a monument to 
the memory of Ephraim McDowell and Mrs. Crawford, 
whose first name he still did not know. 

Meanwhile, Dr. Schachner was directing letters 
and questions to anyone who might be able to provide 
any information concerning the identity and destiny 
of the forgotten heroine. After many fruitless efforts, 
he finally had the good fortune to meet an elderlv lady, 
Miss Amelia Crawford, then residing in Covington, 
Kentucky, who proved to be the granddaughter of 
McDowell's patient. Through her he was directed to 
the person who would provide the greatest assistance 
in his search for details of Mrs. Crawford's life. This 
man was J. Knox Mitchell, a lawyer then living in 
Osborne, Kansas, who was married to the grand- 
daughter of the Mitchells who had originally come with 
the Crawfords to Kentucky. Mr. Mitchell was thus a 
grandnephew by marriage to Jane Todd Crawford. 

Were it not for the fact that Mrs. Crawford's eldest 
son, James, became a Presbyterian minister, the place 
of her death and interment might still be unknown. She 
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is buried near the little village of Graysville in 
western Indiana, only a few miles from the Wabash 
River. In a letter written by Knox Mitchell on January 
20, 1913, he states 


The way that I came to find Mrs. Crawford died 
at Graysville was that I traced her son Rev. James 
Crawford through the Minutes of the Presbyterian 
General Assembly from the time he began the minis- 
try up until the time of his death. I found that he had 
lived at Graysville, Indiana and that he died at Morning 
Sun, Iowa, and then by correspondence with these 
descendants in Morning Sun, Iowa, I ascertained that 
Jane Todd Crawford died at the home of Rev. James 
Crawford when he lived at Graysville, Indiana. Then 
it occurred to me that she was very likely buried at 
Graysville or in that vicinity?" 


The Johnson Cemetery is situated on the west side 
of Indiana State Road No. 36, a mile and a half north 
ofthe village of Graysville. As a result of Mr. Mitchell's 
suggestion, Mrs. Crawford's neglected and weed- 
covered grave was found there late in 1912. Seventy 
years had then elapsed since her death. The sun had 
risen and set more than 25,000 times on the simple 
marble slab that marked her resting place (Fig. 7). 

The discovery of the burial site was reported briefly 
in two issues of the Journal of the American Medical 
Association in January 1913.” A month earlier 
Dr. Schachner had addressed the Johns Hopkins 
Hospital Historical Club on the subject of Ephraim 
McDowell"? and had included in his presentation some 
of the details in the life of Jane Todd Crawford that 
he and Mr. Mitchell had discovered, including the 
location of the grave. 

Eight years later, in 1921, the definitive biography of 
Ephraim McDowell was published by Dr. Schachner.?? 
The last chapter of the book was devoted to Jane Todd 
Crawford. The author praised her courage and re- 
counted many details of her life history. It was 
Schachner who instituted and set in motion the first 
organized effort to buy and restore the McDowell 
home, and it was also he who first brought Mrs. Crawford 
as a person to the attention of the medical world. 
Nevertheless, his primary interest was still in McDowell 
the surgeon rather than in the patient. 

Mrs. Crawford's own champion was soon to appear, 
however, in the person of Mrs. Arthur T. McCormack, 
a remarkable woman of Louisville. Dr. McCormack, 
her husband, was the Public Health Commissioner 
of Kentucky and Secretary of the Kentucky State 
Medical Association, Mrs. McCormack was very ac- 
tive in the Woman's Auxiliary of both the Kentucky 
State Medical Association and the Southern Medical 
Association. It was principally through these organi- 
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FiG. 7. Appearance of tombstone and grave of Jane Todd Crawford 
when found in 1912. 


zations that she labored to elevate Mrs. Crawford to 
the place in history that she deserved. 

At a meeting of the Kentucky Woman's Auxiliary 
on September 12, 1928, she proposed that a committee 
be appointed to find ways to honor Mrs. Crawford's 
memory. A Jane Todd Crawford Memorial Fund was 
begun with a gift of 10 dollars. Two months later, 
on November 13, 1928, she delivered her presidential 
address to the Woman's Auxiliary to the Southern 
Medical Association.'? [n her presentation, which was 
entitled Jane Todd Crawford, Pioneer Heroine of 
Surgery,’ she continued to urge that women every- 
where recognize and acknowledge their indebtedness 
to Mrs. Crawford. 

In 1932 Mrs. McCormack persuaded the Kentucky 
State Highway Department to designate the road from 
Greensburg to Danville the "Jane Todd Crawford 
Trail." This was done with the realization of everyone 
associated with the project that this road had not been 
in existence at the time of the operation and that 
Mrs. Crawford had actually made the journey across 
country on horseback. An official Kentucky historical 
marker was placed at the beginning of the trail and iden- 
tifying signs at intervals along the route (Fig. 8). With 
the help and support of other members of the Kentucky 
Woman's Auxiliary, Mrs. McCormack even undertook 
to plant flowers and trees along the 60 miles of highway 
comprising the newly designated Jane Todd Crawford 
Trail. In an address to the Filson Club of Louisville 
on February 1, 1932? she proposed that a state 
park be established at the Crawford homesite in 
Green County. 

Other forms of recognition of Mrs. Crawford's con- 
tribution came slowly. Years before, in elaborate cere- 
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Fic. 8. State historical marker on road adjacent to Crawford farm 
and homesite in Green County, Kentucky: beginning of the Jane 
Todd Crawford Trail. 


monies conducted in Danville in 1879, McDowell Park 
had been dedicated, and a large memorial monument 
to McDowell had been unveiled. The two principal 
speakers, Dr. Samuel D. Gross and Dr. Lewis A. 
Sayre,” had both commented on Mrs. Crawford's 
heroism and had suggested that a suitable memorial 
should be erected to her also. Fifty-six years later 
this finally came to pass. On Memorial Day, May 30, 
1935, a special service was held in McDowell Park 
under the auspices of the Kentucky State Medical 
Association, and a monument to Mrs. Crawford was 
unveiled. It was located near the much larger McDowell 
Obelisk. Several speakers, including Mrs. McCormack, 
addressed the large crowd. The entire program was 
broadcast on the local radio and was subsequently 
published in a supplement to the Kentucky Medical 
Journal under the editorship of Mrs. McCormack.!” 
The event was reported briefly in Time Magazine.?? 
Later in the same year, on November 22, 1935, after 
many earlier failures, the Kentucky State Medical 
Association finally succeeded in purchasing the run- 
down McDowell home. The tedious and costly work 
of restoration was begun the following year.” Many 
members of the Southern Surgical Association were 
involved in this enterprise, and their generous con- 
tributions were of great help in restoring and furnishing 
the house. It was formally dedicated on May 20, 1939.74 
Dr. Charles A. Vance presided and Dr. Charles A. 
Mastin represented the Southern Surgical Association. 
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Meanwhile, vandals had so often pushed over the 
Crawford monument in McDowell Park that it was 
taken up and moved to a safer place on the grounds 
of the McDowell House. 

On May 12, 1940 the Indiana Hospital Association 
honored the memory of Mrs. Crawford at a special 
graveside ceremony held in the Johnson Cemetery 
near Graysville.*! Prior to the ceremony the association 
had taken up the original marble slab that had marked 
Mrs. Crawford's grave and had replaced it by a large 
granite monument depicting Jane on horseback and 
telling of her heroism. Several speakers celebrated 
the unveiling of the monument. One of them was 
Mrs. McCormack. A letter was read from the governor 
of Indiana, who regretted his inability to be present. 
The original tombstone, dating from 1842, that had 
been taken up to make way for the new monument, was 
left unmounted in the cemetery grass. 

In 1942, as a consequence of Mrs. McCormack's 
influence, a resolution was introduced in the Kentucky 
Senate directing the governor of the state to proclaim 
December 13 of each year as "Jane Todd Crawford 
Day. This custom is still observed. 

By 1949 the Jane Todd Crawford Memorial Fund of 
the Southern Medical Auxiliary had reached a total 
in excess of $3,000.' More than $1,000 of this had 
come from the Kentucky Medical Auxiliary. Most of 
the remainder had been obtained by dollar donations 
from the Southern Medical Association members and 
their wives. There was much uncertainty as to how 
the fund should be utilized. Three student loans were 
made from it, and, for a time, complimentary Southern 
Medical Association Journal subscriptions were sent 
to residents in gynecology in the southern states. 
Gifts of antique furniture were made to the McDowell 
House in 1938 and 1948. In 1958, at the headquarters 
of the Southern Medical Association in Birmingham, 
a special Woman's Auxiliary Room was furnished and 
dedicated to the memory of Jane Todd Crawford. 
Thereafter there was little activity in conjunction 
with the fund, and in 1973 it was assimilated into the 
treasury of the Southern Medical Association. 

Green County has a historical society which seeks 
to preserve the documents, landmarks and lore of the 
area. From time to time they attempted to acquire the 
old Crawford farm with the intent of establishing a 
memorial park and restoring the cabin. They sought 
a donor. without success. Finally, in the 1960s, they 
appealed to the federal government, requesting a 
grant of $37,000 to purchase the land and rebuild 
the cabin. The Department of Commerce undertook 
a study, resulting in a thick volume entitled ** Tourism 
Development Potentials, Green County, Kentucky." '?? 
This splendid bureaucratic document outlines in 80 
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pages what could be done to attract and entertain 
tourists in this locale. The historical appeal of the 
Crawford homesite was to be enhanced by an airport, 
a lodge, a motel, a lighted golf course, an artificial 
lake, a bowling alley, a skating rink and equestrian 
stables with riding instructors. Details of the document 
included estimates of profits to be made if the horses 
could be ridden 4 hours a day. The entire project 
could have been accomplished for less than 3 million 
dollars, but none of it came to pass. The study was 
made possible by a federal grant and was accomplished 
at a cost of $19,000. 

Through the medium of the Southern Surgical Asso- 
ciation my wife and I were privileged to enjoy a close 
friendship with some of the physicians who were most 
influential in the early efforts to restore and furnish 
the McDowell House. These included Dr. Charles 
A. Vance, Dr. Francis Massie and Dr. Irvin Abell, 
all Kentuckians and all former presidents of this 
association. 

One visit and conducted tour in the handsomely 
restored McDowell House was all that was needed to 
awaken our interest in the surgeon and his patient. 
As a consequence of our growing curiosity concerning 
Jane Todd Crawford, we decided to follow her trail. 
This venture began eleven years ago, in 1967. 
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THIS IS THE SITE OF THE FIRST CHURCH, 
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Fic. 9. Virginia state historical marker at site of New Monmouth 
Church on Highway 60 west of Lexington, Va.; Todd's Mill can 
be seen in the background. 
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Remaining fragment of wall of New Monmouth Church. 


Starting from the McDowell House and the beautiful 
old city of Danville we went south to Green County. 
past Greensburg on the Green River, and on to the 
Blue Spring Branch of Caney Fork. There was a little 
settlement at the roadside. On the adjacent farm the 
good frame home that John and Sylvia Mottley had 
built on the summit of the hill was abandoned and 
falling down. The small family cemetery where they 
were buried was full of trash and weeds. Every trace 
of the Crawford cabin had vanished. We were directed 
to an area where it was said to have been situated. 
Only a few flat stones remained that could have been 
a part of the foundation. My wife found the best clue 
—clumps of narcissus planted in a pattern, with no 
reason to be there in the meadow, except that some 
pioneer woman had sought to bring a little beauty into 
her surroundings and into the life of her family. We 
dug up a few bulbs to bring home with us. We returned 
to Danville on the Jane Todd Crawford Trail, past a 
tavern, a motel and cafe and a hardware store that 
capitalized on this woman’s name. There was also a 
Jane Todd Crawford Hospital in Greensburg. Some 
day lilies were growing around the marker at the be- 
ginning of the trail, but as far as any other roadside 
flowers were concerned, the seasons and the highway 
mowing machines had left little evidence of them. 

In Rockbridge County we drove past the Virginia 
Military Institute and the Washington and Lee Uni- 
versity to the center of Lexington, where we turned 
west on Highway 60. We had gone just over 2 miles 
when a road sign told us that we were crossing Whistle 
Creek. Just beyond it a historical marker on the right 
identified the ruins of the Monmouth Church and 
burial ground (Fig. 9). A portion of the stone church 
wall was still standing (Fig. 10) and a bronze tablet 
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Fic. 11. Bronze memorial tablet on ruins of New Monmouth Church. 


affixed to it told the story of the New Monmouth 
Church, built in 1789, and of the two meeting houses 
that had preceded it in 1767 and 1748 (Fig. 11). A 
quarter of a mile farther on, a crumbling old two-story 
building stood at the roadside on the banks of Whistle 
Creek (Fig. 12). The upper portion was of more recent 
construction, but the hand-hewn timbers of the lower 
part gave evidence of its antiquity. The supports of 
an old mill wheel could still be seen at the side of the 
building. Todd's Mill, built in 1768, had operated as 
recently as 1950. Across the creek and up the hill a 
contemporary home had been built where two earlier 
dwellings had been destroyed by fire. Cattle grazed in 
the fields on both sides of Whistle Creek, and the 
tract of land still cornered on the meeting house lot, 
as it had done when Samuel Todd bought it in 1762. 
To the west the distant view of House Mountain had not 
changed during the 2 centuries since Jenny Todd and 
her parents had gazed upon it. 

We left the car and followed Whistle Creek down 
stream for about half a mile through the woods and 
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fields, seeking the remnants of Young's Mill that had 
been there before Todd built his own. Suddenly we 
came upon it —the great supports of an old mill wheel 
and, a short distance upstream, the old dam itself. 

We then drove north from Lexington on Highway 11 
in search of Ephraim McDowell's birthplace. Six miles 
from Lexington, just after the road passed under 
Interstate 81, we came upon a cluster of state historical 
markers at the side of the road. One of them explained 
that the Timber Ridge Presbyterian Church had been 
founded here in 1756. Another described the establish- 
ment here in 1777 of Liberty Hall Academy, forerunner 
of Washington and Lee University. A third. state 
marker proclaimed that Sam Houston, hero of Texas 
and Tennessee, had been born nearby in 1793. There 
was also a memorial monument to him erected by the 
Kiwanis Club of Houston, Texas in 1927. 

Proceeding 3 miles farther along Highway 11, we 
came to a large well-kept apple orchard, landscaped 
grounds and a stately colonial home. At the roadside 
there were historical markers and a monument identi- 
fying the ancestral McDowell homesite, the family 
cemetery and the birthplace of Ephraim McDowell. 
None of the original home remains. In 1928 a brick 
wall was placed around the cemetery where the grand- 
parents and other relatives of McDowell are interred. 
The burial ground was full of brambles and weeds, and 
some of the early markers had fallen down. An im- 
pressive monument had been erected in the center of 
the plot. 

Back in Lexington, at the Rockbridge County Court- 
house, we found precious documents relating to the 
Todd and Crawford properties and to Jane Todd's 





Fic. 12. Todd's Mill on Whistle Creek, 2 miles west of Lexington on 
Highway 60, Rockbridge Co., Va. 
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marriage. We were especially pleased to find her mar- 
riage bond and the record of the ceremony, with the 
signature of the Rev. Samuel Houston. 

On a different occasion we went to see the grave 
of Jane Todd Crawford. Graysville is a neat, quiet 
village in the fertile farmland of western Indiana. When 
we first visited the Johnson Cemetery north of town 
there was nothing at the roadside to indicate that it 
contained anything of historical interest. Toward 
the back of the cemetery away from the road we could 
see the large monument that had been erected in 1940 
(Fig. 13). The displaced original marble tombstone 
was propped up against it (Fig. 14). Mrs. Crawford's 
daughter-in-law Ann Maria, wife of James, the minis- 
ter, was buried beside her. 

The cemetery is supported largely by voluntary 
contributions. We learned that in former years it had 
been poorly maintained. In 1945, however, a youth 
named Emery Leo Ransford had died in an automobile 
accident. As a consequence of his burial here, his 
parents, Ross and Eva Ransford, had taken a keen 
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Fic. 13. Memorial marker placed at Jane Todd Crawford gravesite, 
Johnson Cemetery, by Indiana Hospital Association in 1940. 
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Fic. 14. Back of monument with original marble tombstone propped 
against it. Grave of Ann Maria Crawford is also shown. 


personal interest in the cemetery and had labored to 
improve its appearance and to obtain financial support 
for its maintenance. 

Time has not shed any light on the whereabouts and 
activities of the Crawford family from the day when 
they left Green County in 1810 until they are reputed 
to have been living in or near Madison, Indiana several 
years later. We visited Madison briefly in 1970, having 
no clues to guide us and hoping that we might chance 
upon some trace of the Crawfords. As we drove around 
this old community on the north bank of the broad 
Ohio River, we happened to see an old church with 
a sign in the churchyard stating that the Presbyterian 
Church of Madison was organized in 1815. We inquired 
if the early records of the church were still in exist- 
ence and were advised by the pastor that an old safe in 
the basement contained some items that might be of 
interest to us. A brief search yielded an old but well- 
preserved book with ties on the ornamental cover. All 
entries were handwritten. The title page identified it as 
the "Record of the First Presbyterian Church of 
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Madison, revised and corrected in December, 1826" 
Imagine our delight when, on the very first page of the 
text, we found an entry headed "Tho. Crawford and 
Jane his wife". Here we learned for the first time the 
correct date of Thomas’ death in 1821. Previous 
citations of the date of his death had been inaccurate. 
Elsewhere in the book there were records of Crawford 
baptisms and of their other activities in the church. 
The entries in the book had been updated to show cor- 
rectly the date of Jane's death in 1842. 

Wherever they lived, itis evident that Tom and Jenny 
Crawford and later their children were people of sub- 
stance, who were actively involved in affairs of the 
community and of the church. Tom, the husband of 
Jenny, became a substantial land owner in Indiana. 
He also represented Jefferson County (Madison) in the 
Indiana Legislature of 1820—21.'° On October 22, 
1821 he died accidentally in a fall down the cellar 
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steps on his farm just outside Madison. His daughter 
Alice, who was married to William Paul Brown, con- 
tinued to live with her husband and several children 
on the Sullivan County farm. It is probable that her 
mother remained here with the Brown family for a time 
after Tom's death, but no details are available. 

The oldest son, James, became a Presbyterian 
minister. His church and home in Graysville were 
located near the present site of the Johnson Cemetery. 
It is not known when his mother came to live with 
him, but it was probably many years before her death. 
She taught a Sunday School class in Graysville and was 
active in the affairs of the church. She remained there 
until her death in 1842. James’ wife, Ann Maria, also 
died in Graysville in 1852 and is buried beside Jane. 
The old Crawford family Bible containing early records 
of the family was lost in a fire which also destroyed 
James' home in Graysville. At some time in his life 


TABLE l. Dates of Important Events in the History of Jane Todd Crawford and Her Family 


1762 May 12, Samuel Todd receives a deed to a tract of land on Whistle Creek "'cornering on the Meetinghouse lot" (Augusta Co. 


Deed Book, No. 10, p. 416) 

1763 December 23, birth of Jane Todd near Whistle Creek and Meetinghouse 

1764 October, birth of Thomas Crawford, future husband of Jenny Todd 

1768 Samuel Todd builds a mill near his home on Whistle Creek 

1791-2 Samuel Todd serves as sheriff of Botetourt Co. in an area later to be part of Rockbridge Co. 

1794 January 7, Thomas Crawford and Samuel Todd post 50 pounds for Jenny's marriage bond (Rockbridge Co. Marriage Bonds, 
1778-1795) 

1794 January 9, Marriage of Jenny Todd and Thomas Crawford in Rockbridge Co. by Rev. Samuel Houston (Rockbridge Co. 
Marriage Register, No. 1, 1778— 1865, p. 39) 

1794 November 23, birth of James Crawford, first child of Tom and Jenny Crawford, in Rockbridge Co. 

1797 April 20, birth of Alice Crawford, second child of Tom and Jenny Crawford, in Rockbridge Co. 

1799 February 21, birth of Samuel Crawford, third child of Tom and Jenny Crawford, in Rockbridge Co. 

1800 January 23, James Crawford wills his property on the North Fork of Buffalo Creek equally to his two sons, Thomas and 
Michael (Rockbridge Co. Will Book, No. 2, p. 332) 

1803 March 1, birth of Thomas Howell Crawford, fourth child of Tom and Jenny Crawford, in Rockbridge Co. 

1805 September 1, Thomas Crawford and Thomas Mitchell purchase for 600 pounds "'in equal partnership" an estimated 936 acres of 
land in Green Co., Ky. from John and Elizabeth Johnston (Green Co. Deed Book, No. 4, p. 312) 

1805 September 3, Thomas and Jane Crawford sell property in Rockbridge Co. to James Leech Sr. for $2,333.33 (Rockbridge Co. 
Deed Book E, 1802-1806, p. 437) 

1805 November 5, the Crawford and Mitchell families arrive at their new homesite in Green Co.. Ky. 

1809 December 13, Dr. McDowell examines Mrs. Crawford in her Green Co. home 

1809 December 19 (approximate), arrival of Mrs. Crawford on horseback at McDowell home in Danville ("She came in a few days 
after my return home and in six days I opened her side" — McDowell letter) 

1809 December 25, Sunday and Christmas Day, Ephraim McDowell performs world's first ovariotomy on Jane Todd Crawford. 

1810 January 19 (approximate), "in twenty-five days she returned home as she came, in good health." 

1810 December 7, Thomas Crawford and Thomas Mitchell dissolve the partnership that they made in 1805 (Green Co. Deed Book, 
No. 6, p. 229). 

1810 December 8, Thomas and Jane Crawford sell Green Co. property, 490 acres, to John Motley of Amelia Co., Va. for $1900 
(Green Co. Deed Book, No. 6, p. 120) 

1817 Account of Mrs. Crawford's operation, the first ovariotomy, and of two other ovariotomies published in Philadelphia. 

1820 November 27, Thomas Crawford represents Jefferson Co. in fifth session of Indiana State Legislature. 

1821 October 22, Thomas Crawford dies at age 57 of accident in Jefferson Co. home. 

1831 Indenture between Thomas H. Crawford of Gallatin Co., Ky. and William B. Brown, Jefferson Co., Ind. (husband of Alice 
Crawford) concerning 170 acres belonging to heirs of Thomas Crawford (Jefferson Co. Deed Book G, p. 338) 

1842 March 30, death of Jane Todd Crawford at age 78 in Graysville, Ind. 

1843 Death of Samuel Crawford at age 44 in Logansport, Ind. (not verified) 

1852 April 4, death of Ann Maria, wife of Rev. James Crawford in Graysville at age 59; burial in Johnson Cemetery beside Jane 


Todd Crawford 


1859-60 Thomas Howell Crawford serves as Mayor of Louisville. 
1871 June, death of Thomas H. Crawford at age 68 in explosion at his home in Pewee Valley, Ky. 
1872 July, death of Rev. James Crawford at age 77 in Morning Sun, Iowa 


1884 Death of Alice Crawford in Morning Sun, Iowa 
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James became well known for his missionary work 
among the Plains Indians. The annals of the Pres- 
byterian Church contain many references to him.” 

Little is known of the life of the second son, Samuel 
Crawford. He is reputed to have lived in Logansport, 
Indiana on the Wabash River and to have died there 
in 1843 at the age of 44. 

The youngest son, Thomas Howell Crawford, 
became a prominent citizen of Louisville and served 
as its mayor in 1859—60. Thereafter he was an ad- 
ministrator of estates for the County Court. In June 
1871, at the age of 68, he was killed in an explosion in 
his home in Pewee Valley, Kentucky. It was his spin- 
ster daughter, Miss Amelia Crawford of Covington, 
Kentucky, who aided Dr. Schachner in his search for 
details concerning the history of the Crawford family. 

Eventually the Browns, the Mitchells and the Rev. 
James Crawford all moved to Iowa and became resi- 
dents of Morning Sun, a small settlement in the south- 
eastern part of the state about 10 miles from the 
Mississippi River. It is not known when or why they 
went there. The Browns and the Mitchells had many 
children and grandchildren, but there are no known 
descendents of James, Samuel or Thomas Crawford 
(Table 1). 

Only three brief references to Mrs. Crawford's ap- 
pearance can be found. In McDowell's second publi- 
cation in 1819? he states that "my patient was a 
woman of small stature; her abdomen had become 
so pendulous, as to reach almost to her knees”. 
Ridenbaugh, in 1890,75 quoting from a source identified 
only as ‘‘a reliable person," says 


She was above the medium height, and weighed, 
before her affliction, one hundred and sixty-five 
pounds. Her form was good, and her face impressed 
a beholder as representing character, determination 
of spirit, and large patience. Her eyes were of that 
full, gray kind which indicates firmness. Her fore- 
head was overhung with clusters of wavy brown 
hair. She was not a handsome woman, her features 
being too prominent and large, and lips too firmly 
set and curling. 


Many years later her grandson, James Crawford 
Brown, in a personal communication to Schachner said 
"As I remember her, she was of medium height and 
weighed probably 200 pounds or more.” This obser- 
vation of necessity would have been made in the later 
years of Mrs. Crawford's life. 

There are no paintings of Mrs. Crawford, and photog- 
raphy as we know it today did not exist during her 
lifetime. However, the daguerreotype did come into 
existence in 1839, 3 years before her death. There is 
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1840— 1841. 


Fic. 15. Daguerreotype of Jane Todd Crawford, ca. 
Property of McDowell House, Danville, Ky. 


a single daguerreotype reproduction of Mrs. Crawford 
which is probably authentic (Fig. 15). It is one of the 
treasured possessions of the McDowell House. Any 
other representations of her, of which there are several, 
are pure fictions and have tended to glamorize her. 

On May 8, 1969 it was our great privilege to visit 
and interview Mrs. Arthur T. McCormack, who had 
devoted so much of her life and effort to Jane Todd 
Crawford. Mrs McCormack was then in residence at 
the Rose Anna Hughes Presbyterian Home situated at 
1402 St. James Court in Louisville, where she had 
lived for the past 10 years. She was still active and 
alert, and her 85 years had not dimmed her memories 
of Mrs. Crawford or diminished her interest in the 
details of her history. The record of our visit was 
preserved in photographs and in a taped interview 
lasting more than an hour. Mrs. McCormack died 2 
years later on April 2, 1971. Her voluminous corre- 
spondence and papers relative to Jane Todd Crawford 
and to Kentucky history are in the custody of the 
Filson Club of Louisville. 
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In 1971, with the endorsement and support of the 
Southern Medical Woman's Auxiliary, we began a 
project to place historical markers at the sites of 
Mrs. Crawford's birth and burial and to rescue her 
original tombstone from oblivion. In the state of 
Virginia we encountered a major disappointment. 
To our cqnsiderable surprise, the Virginia Historic 
Landmarks Commission did not consider that Mrs. 
Crawford's contribution to mankind was sufficient 
to warrant placing a state historical marker at her 
birthplace (Fig. 16). They offered to allow us to erect 
a marker at our own expense, as long as it was off the 
right-of-way of the road and did not carry the charac- 
teristic seal and number of the official state markers. 
We placed it off the road in the Monmouth churchyard, 
in clear view of Todd's Mill and Jane Todd's birth- 
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Robert S. Sparkman, M.D., Chief 
Department of General Surgery 
Baylor University Medical Center 
3500 Gaston Avenue 

Dallas, Texas 75246 


Dear Dr. Sparkman: 


We are in receipt of your letter of February 6th, addressed 
to the Virginia State Library, concerning an Official Highway Historical Marker 
Unfortunately, I cannot 


to commemorate the birthplace of Jane Todd Crawford. 
encourage you in this matter. 


SPARKMAN 


Ann. Surg. e May 1979 


place, a quarter of a mile away (Fig. 17), with House 
Mountain, eternal and unchanging, in the distant 
background. 

The state of Indiana readily accepted the proposal 
that a marker be placed at the Johnson Cemetery in 
Graysville (Fig. 18). This is easily seen from the road 
by travelers coming in either direction. We were fearful 
that Mrs. Crawford’s originial tombstone, already 
chipped and neglected, would be lost, stolen, van- 
dalized or damaged by mowing machines. We put it in 
safekeeping in one of Ross Ransford’s barns, where it 
remained for many months. Eventually we mounted it 
vertically into a bed of concrete over the grave, after 
passing it through an aperture in a granite slab (Fig. 19). 
A bronze memorial tablet was fastened to the surface 
of the granite with the bolts extending through it into 


29 March, 1973 


Fic 16. Letter from Virginia Historic Land- 
marks Commission declining to place official 
state marker at location of Jane Todd 
Crawford’s birth. 


Mrs. Crawford had the great misfortune of producing a tumor of 


incredible proportions; and the compensating fortune of being in Kentucky; where, 
following an heroic ride, she was able to survive a grueling, and unprecedented, 
operation. Highway markers already in place commemorate: Mrs. Crawford's ride 
(in the place where it took place), and final resting place; and the birthplace, 
in Virginia, of a pioneer in abdominal surgery. 


What, of significance to Virginia history, remains to be 
commemorated by means of an Official Highway Historical Marker? Should the 
Southern Medical Association, the Rockbridge County Historical Society, or the 
Todd or Crawford families wish to place a marker off the public right-of-way at 
Jane Todd's birthplace, no approval by this agency is required, 1 
of these groups wish to place a private marker on the public right-of-way; I am 


confident that approval would be forthcoming from our Commission--provided that the 


marker was not manufactured in the style of the official markers. 


Should any or all 


Should you wish to pursue the matter of a strictly private marker, 


I would be delighted to assist you. 
Salem Industries, Box 708, Salem, Virginia at a cost of $275. each. 
I say that I found the account of Mrs. Crawford's travail to be fascinating and am 
only sorry that I cannot support the request for an official marker. 


Yours trly. ) 


oud Peter Pudner € 
Highway Marker Coordinator 


HPP:sk 


Our markers, incidently, are manufactured by 
In closing may 
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TN 
JANE TODD CRAWFORD 


JANE TODD, PIONEER HEROINE OF ABDOMINAL 
SURGERY, WAS BORN 12-23-1763 JUST WEST 
OF HERE ACROSS WHISTLE CREEK NEAR 
TODD'S MILL. SHE MARRIED THOMAS CRAW- 
FORD IN 1794. IN 1809 SHE RODE 60 MI. ON 
HORSEBACK TO THE HOME OF DR. EPHRAIM 
McDOWELL IN DANVILLE, KY.. WHERE SHE 
UNDERWENT THE WORLD'S FIRST OVARIO- 
TOMY. THE ORDEAL LASTED 25 MIN. WITHOUT 
ANESTHESIA. SHE RECOVERED, LIVED 32 
MORE YEARS, AND DIED NEAR CRAYSVILLE, 
INDIANA. THE RESTORED McDOWELL HOME 
IS A SURGICAL SHRINE. 


ERECTED 1974 BY THE WOMAN'S AUX. TO THE SQ. MED. ASSN, 

















Fic. 17. Memorial marker placed in Monmouth Churchyard in sight 
of birthplace of Jane Todd Crawford. 


the fresh cement (Fig. 20). The sponsorship of the 
Woman's Auxiliary to the Southern Medical Asso- 
ciation in each of these three projects is acknowl- 
edged with appreciation. 

The bulbs that we dug up at Jenny Todd's Kentucky 
home have been planted in Texas. Each spring their 
blossoms adorn our garden and our home and remind 
us of the Green County hillside where this woman 
lived when Ephraim McDowell came to see her. 


Conclusion 


My story is drawing to a close. During the past 
half century the efforts that have been made to per- 
petuate the memory of Jane Todd Crawford have been 
accomplished principally by the Woman's Auxiliaries 
of the Southern Medical Association and the Kentucky 
State Medical Association. While members of the 
Southern Surgical Association have participated ex- 
tensively in the restoration and operation of the 
McDowell House and in the various other McDowell 
memorials, they have not been involved to any great 
degree in efforts to honor his patient.*:9:10.15.28 
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GRAVE OF 
JANE TODD CRAWFORD 


JOHNSON 
CEMETERY 





FiG.18. Indiana state historical marker at entrance to Johnson 
Cemetery near Graysville. 


The Johnson Cemetery has acquired a few stocks 
and bonds to provide income for its maintenance, but 
needs additional help. The McDowell House, under 
the ownership of the Kentucky State Medical Asso- 
ciation, operates on a very narrow financial margin 
and could not function were it not for the dedicated 
efforts of its capable hostesses and its Board of 





Fic. 19. Restored original tombstone mounted over grave of Jane 
Todd Crawford. 
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“TOMBSTONE OF JANE TODD CRAWFORD. 
UNTIL 1940 IT OCCUPIED THE SPOT 
WHERE THE LARGE GRANITE MONUMENT 
NOW STANDS. FROM THEN UNTIL 1970 IT 
LAY NEGLECTED UPON THE GROUND OR 
PROPPED AGAINST THE MONUMENT. 
THE ORIGINAL INSCRIPTION READS 
AS FOLLOWS: 


JANE CRAWFORD 


DIED 
MAR.30, 1842 


Aged 78 Years, 


Blessed are the dead which die 
in the Lord. Rev. 14-13 


es oe — bÁ— 


“ ERECTED IN 1971 BY THE 
^48 WOMAN'S AUXILIARY TO THE 
Z SOUTHERN MEDICAL ASSOCIATION 


Fic. 20. Bronze memorial tablet on granite slab supporting original 
marble tombstone. 


Managers.* In an effort to insure its future, an endow- 
ment fund has been established for the House, but it 
is woefully inadequate and donors are needed. Most 
especially, some way should be found to acquire the 
old homesite of the Crawfords in Green County and 
to establish there a simple park containing a replica 
of the cabin in which they lived. The various drawings 
and models of the Crawford cabin that have been pub- 
lished are authentic and accurate and are based on 
measurements and sketches made by Mr. J.A. Mitchell, 
a great nephew of Mrs. Crawford, prior to the disinte- 
gration of the cabin. 

And so ends the saga of a woman and her heroism. 
Jane Todd Crawford was a pioneer in the previously 
unexplored frontier of abdominal surgery. In this 
perilous venture she accepted a risk greater than 
that of any astronaut shot into outer space or of the 
soldiers in any military campaign in which this country 





* Three of the present members of the Board of Managers are 
Fellows of this Association: Dr. Branham B. Baughman, Frankfort; 
Dr. C. Melvin Bernhard, Louisville; Dr. Laman A. Gray, Sr., 
Louisville, Chairman. 
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has ever been involved. All the world is forever in her 
debt. Her incomparable courage entitles her to a lofty 
place in history and to equal recognition with Florence 
Nightingale, Edith Cavell, Helen Keller, Amelia 
Earhart, Sacajawea, Pocahontas, Joan of Arc and the 
other great women of history. 


I salute her in the words of John F. Kennedy" 


To be courageous . . . requires no exceptional 
qualifications, no magic formula, no special com- 
bination of time, place and circumstance. It is an 
opportunity that sooner or later is presented to us 
all. . . . In whatever arena of life one may meet 
the challenge of courage, whatever may be the 
sacrifices he faces if he follows his conscience. . . 
each man must decide for himself the course he will 
follow. The stories of past courage can define that 
ingredient—they can teach, they can offer hope, 
they can provide inspiration. But they cannot supply 
courage itself. For this each man must look into 
his own soul. . 
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Critical Evaluation of Hypertonic and Hypotonic Solutions 
to Resuscitate Severely Burned Children: 


A Prospective Study 
FRED T. CALDWELL, M.D., BONNY H. BOWSER, B.S. 


Children with thermal burns covering 30% or more of the body 
surface area were alternately resuscitated with either hyper- 
tonic lactated saline (HLS) or lactated Ringer's solution (LRS). 
Parameters sequentially measured and calculated included: 1) 
serum and urine electrolyte concentrations, 2) serum and urine 
osmolalities, 3) arterial blood gases, 4) total and fractional 
serum proteins, 5) blood urea nitrogen, complete blood count 
and blood sugar concentration, 6) changes in body weight, 7) 
sodium, potassium and water balance. The water load re- 
ceived by the HLS group was significantly less through 48 
hours postburn (49% at 8 hours, 44% at 24 hours and 38% at 
48 hours postburn). Although the HLS group received sig- 
nificantly more sodium than the LRS group, there was no 
difference in sodium balance at 48 hours postburn. This is 
explained by the fact that the HLS group, at 48 hours postburn, 
retained significantly less of the administered sodium load (69% 
vs. 83%). Positive water balance was significantly greater in 
the LR group for the first 48 hours postburn. This study sug- 
gests that current hypotonic fluid regimens for burn resuscita- 
tion contain water in excess of that required for proper re- 
suscitation. Severely burned children may be safely and ef- 
ficiently resuscitated with conventional salt loads and one-third 
less than usual water loads. 


ANY CLINICIANS WHO TREAT BURNS agree with 
Moncrief’s’ assertion, "Those who continue 
with colloid in the first postburn day have little more 
going for them than tradition." However, there is total 
lack of agreement regarding the volume and salt loads 
to be used for best resuscitation with the least amount 
of swelling. 
The Brooke and Dallas formulas are widely used as 
guides for treating burn shock, although both treatment 
plans are hypotonic overall and tend to produce un- 
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necessary water retention and hyponatremia. Monafo* 
reported the use of a hypertonic salt solution to re- 
suscitate burned patients. With adults, this resulted in 
the administration of about two-thirds the usual water 
load and about the same sodium load during the first 
48 hours postburn as would have been used with one 
of the hypotonic formulas. We confirmed Monafo's 
findings.! 

In contrast to the burned adults in Monafo's study, 
burned children did not require less fluid volume for 
resuscitation when hypertonic lactated saline (HLS) 
was used. For the past 3 years, we have re-examined 
the effect of HLS to resuscitate severely burned 
children. This is a report based on a prospective 
study of the relative efficiency of hypertonic com- 
pared with hypotonic solutions for the resuscitation of 
burned children. 


Methods and Materials 


Between July 1975 and July 1978, children admitted 
to the Arkansas Children’s Hospital Burn Center with 
thermal burns covering 30% or more of the body sur- 
face area (BSA) were resuscitated with either hyper- 
tonic lactated saline (HLS) or lactated Ringer’s solu- 
tion (LRS). Treatments were alternated except when 
resuscitation with hypotonic fluid was well along when 
the child was admitted. The composition of the two 
salt solutions is compared in Table 1. 

Twenty children were treated with LRS and 17 with 
HLS. Table 2 shows the characteristics of the two 
groups. During the first 24 hours postburn, patients 
receiving HLS were given 2 ml/kg/dl BSA burn of this 
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solution and no free water. During the second 24 hours 
they received 0.6 ml/kg/dl BSA burn of HLS, and 
the calculated insensible water requirements were re- 
placed with Haldane's solution made with Kool-aid® 
and given by mouth. (Haldane's solution contains 78 
mEg/liter of sodium, 60 of chloride and 18 of bicar- 
bonate.) Insensible water requirements were calculated 
as follows: fluid intake — urine output + change in 
body weight — insensible water loss. Gains in body 
weight were subtracted, while losses in body weight 
were added to the net figure representing difference 
between fluid intake and urine output. Those patients 
given LRS received 2 ml/kg/dl BSA burn during the 
first 24 hours postburn and 5% dextrose in water equal 
to their calculated free water requirements.® During 
the second 24 hours, the LRS group received 1 ml/ 
kg-% BSA burn of LRS and the same free water load 
as in the first 24 hours postburn. 

In both groups intravenous treatment was discon- 
tinued at 48 hours postburn. If the serum sodium con- 
centration exceeded 160 mEg/liter or the serum osmo- 
lality 340 mOsm/kg of water or the rate of urine forma- 
tion decreased below acceptable hourly volumes, the 
HLS regimen was supplemented with water adminis- 
tered intravenously and/or orally. 

Parameters sequentially measured and calculated in- 
cluded: 1) serum and urine electrolyte concentrations, 
2) serum and urine osmolalities, 3) arterial blood gases, 
4) total and fractional serum proteins, 5) blood urea 
nitrogen, complete blood count and blood sugar, 6) 
changes in body weight and 7) sodium, potassium and 
water balances. Differences between means for param- 
eters measured and calculated were tested for sig- 
nificance using the t-test. The null hypothesis was re- 
jected at the 0.05 level of probability. 


Results 


Plasma Sodium and Potassium Concentrations. 
Osmolality and Blood Hematocrit 


The sequential determinations of serum sodium and 
potassium concentrations, osmolality and hematocrit 


TABLE 1. The Composition of the Two Salt Solutions 
Used for Resuscitation 





HLS LRS 
Na mEq/liter 250 130 
Cl mEg/liter 100 109 
Lactate mEg/liter 150 28 
K mEg/liter 0 4 
Ca mEg/liter 0 3 
mOsm/kg water 500 274 





HLS = hypertonic lactated saline; LRS = lactated Ringer's 
solution. 
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TABLE 2. The Characteristics of the Two Groups of Patients 


HLS LRS 
N 17 20 
Mean age 9.5 7.4 
Median age 5 5 
Mode age 5 3 
Mean per cent BSA burn* 18/52 14/42 


* Full thickness/total area of burn. 


are shown in Table 3. The HLS group sustained a 
significantly higher serum sodium concentration and 
osmolality through 120 hours postburn. For the most 
part, Serum potassium concentrations initially were 
not significantly different in the two groups: however, 
the mean potassium concentrations of the LRS group 
were consistently and significantly higher from 16 
through 72 hours postburn. There were no significant 
differences in hematocrit at any time postburn. Prob- 
ably most of the physiological effects of the HLS are 
secondary to the sustained increase in serum sodium 
concentration and osmolality as opposed to a sustained 
decrease in these parameters accompanying treatment 
with LRS. 


Sodium and Water Loads, Urine Volume and Sodium 
Excretion 


These data are shown in Table 4. The sodium load 
administered to the HLS group was significantly greater 
than that given to the LRS group. In contrast, the 
water load received by the HLS group was significantly 
less through 48 hours postburn (47% at 8 hours, 44% at 
24 hours and 38% at 48 hours postburn) than that given 
to the LRS group. At 48 hours postburn, the cumula- 
tive urinary sodium excretion was significantly greater 
for the HLS group. In spite of the 38% greater water 
load received by the LRS group, the cumulative urine 
volume was not significantly greater until 48 hours post- 
burn (2.1 vs. 1.2 ml/kg/dl burn). 


Sodium and Water Balance and Changes in Body 
Weight 


These data are summarized in Table 5. At 16 and 24 
hours postburn the HLS group demonstrated sig- 
nificantly greater positive sodium balance; however, 
at 48 hours postburn, there was no significant difference 
in sodium balance between the two groups. This is ex- 
plained by the fact that the HLS group at 48 hours post- 
burn retained significantly less of the administered so- 
dium load (69% vs. 83%), while excreting significantly 
more of the sodium load in the urine (31% vs. 17%). Posi- 
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TABLE 3. Mean Plasma Sodium and Potassium Concentrations, Osmolality and Hematocrit for HLS 
and LRS Groups at 8, 16, 24, 32, 40 and 48 Hours Postburn 


8 Hours 16 Hours 24 Hours 32 Hours 40 Hours 48 Hours 
Measurement Initial Postburn Postburn Postburn Postburn Postburn Postburn 
Serum sodium LRS 138 136 133 132 131 132 131 
LS 6.7 1.5 7.0 6.5 4.9 5:2 
(17) (14) (16) (19) (16) (17) (19) 
HLS 141 147 150 153 152 153 151 
42 6.5 6.6 5.9 5.8 10.4 8.2 
(17) (17) (16) (17) (17) (17) (15) 
p p < .05 p < .001 p < .001 p < .001 p < .001 p < .001 p < .001 
Serum potassium LRS 4.0 4.7 5.0 4.7 5.0 5.0 4.7 
0.5* 0.5 12 0.9 0.7 0.5 0.6 
(17) (14) (15) (19) (16) (17) (19) 
HLS 4.0 4.3 4.1 3.9 3.9 3.6 3.6 
Ds" 0.6 0.6 0.6 0.9 0.5 0.4 
(16) (15) (15) (16) (16) (16) (14) 
p NS NS p < .05 p< .0l p < .001 p < .001 p < .001 
Serum osmolality LRS 288 288 282 278 211 275 272 
12* 17 19 14 12 16 12 
(12) (12 (13) (16) (14) (15) (16) 
HLS 295 302 312 319 320 321 308 
6* 14 18 20 20 25 23 
(16) (17) (16) (15) (14) (13) (14) 
p p = .05 p < .05 p < .001 p < .001 p < .001 p < .001 p < .001 
Hematocrit LES 43 47 47 46 44 42 39 
5* 8 7 8 9 8 7 
(18) (15) (18) (18) (16) (16) (18) 
HLS 46 48 46 43 43 40 37 
8* 8 9 9 8 7 8 
(16) (16) (17) (17) (15) (13) (13) 
p NS NS NS NS NS NS NS 


* = Standard deviation of the mean; () = number of patients in each group. 


tive water balance on the other hand was significantly 
greater in the LRS group for the first 48 hours postburn. 
The average gain in body weight was less in the HLS 
group through the eighth postburn day and significantly 
less at 24 and 48 hours postburn. The maximum per- 
cent increase in body weight for the LRS group was 
876 and occurred at 48 hours postburn, compared to a 
maximum percent increase in body weight of 4.1% on 
the third postburn day for the HLS group. At 24 and 
48 hours postburn, the HLS group's average gain in 
body weight expressed as percent of original body 
weight was significantly less than for the LRS group 
(2.4% vs. 6.8%, 3.2% vs. 8.0%). 


Mortality and Morbidity 


There was one death in each group due to smoke 
inhalation, and one late death in the HLS group due 
to burn wound sepsis. There were no tracheostomies 
performed. Four children in the LRS group required 
an escharotomy for ischemic changes compared to 
two children in the HLS. 


Blood Gases, BUN, Total and Fractional Serum 
Proteins 


For the first 120 hours postburn, the only significant 
differences in arterial blood gas determinations oc- 
curred at 24 hours postburn when the HLS group 
showed a significantly higher arterial pH (7.46 vs. 7.39), 
a significantly higher Pco, (37.3 vs. 28.3) and sig- 
nificantly lower arterial Po, (80 vs. 95). This repre- 
sents iatrogenic metabolic alkalosis secondary to HLS 
administration. There were no meaningful differences 
in blood urea nitrogen or serum proteins between the 
two groups through the fifth postburn day. 


Discussion 


Almost any solution containing sodium, whether 
given orally or intravenously, will “‘adequately’’ serve 
for resuscitation of young and healthy burned pa- 
tients.?**5 This fact does not help define the ideal salt 
and water combination to resuscitate the severely 
burned. Actually, the tolerance of such patients of 
even gross mismanagement leads to differences of 
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TABLE 4. Comparison of the Cumulative Sodium and Water Loads, Urine Volume and Urinary Sodium Output, 


for the LRS and HLS Groups Through 48 Hours Postburn 








8 Hours 16 Hours 24 Hours 48 Hours 
Measurement Group Postburn Postburn Postburn Postburn 
Sodium load LES 0.19 0.30 0.39 0.54 
mEq/kg:per cent burn 0.09* 0.11 0.15 0.17 
(14) (14) (14) , (14) 
HLS 0.20 0.39 0.53 0.68 
0.08* 0.10 0.15 0.19 
(16) (16) (16) (16) 
p NS p < .05 p < .02 p < .05 
Urinary sodium output LRS 0.03 0.05 0.05 0.09 
mEq/kg:per cent burn 0.02* 0.04 0.05 0.07 
(13) (13) (14) (14) 
HLS 0.03 0.06 0.09 0.21 
0.03* 0.05 0.09 0.13 
(16) (16) (16) (16) 
p NS NS NS p « .0l 
Water load LRS 1.9 3.3 4.5 7.3 
ml/kg: per cent burn 0.9* 1.5 PF 2.2 
(15) (16) (19) (19) 
HLS 1.0 1.8 2.3 4.5 
0.4* 0.5 0.7 1.3 
(15) (15) (16) (16) 
p p «.0l p < .001 p « .001 p < .001 
Urine output LES 0.31 0.62 0.87 2.10 
ml/kg : per cent burn 0.26* 0.57 0.68 1.23 
(15) (16) (19) (19) 
HLS 0.19 0.36 0.54 1.24 
0.14* 0.21 0.27 0.67 
(15) (15) (16) (16) 
p NS NS NS p«.02 
* = Standard deviation of the mean; () = number of patients in each group. 


opinion regarding proper fluid management follow- 
ing thermal injury. 

Reports have demonstrated that adults can be safely 
and efficiently resuscitated with the usual salt loads 
and approximately one-third less than usual water 
loads.'® Gain in body weight is less, and wounds re- 
main soft and pliable, with infrequent need for tra- 
cheostomy and escharotomy. Monafo, in a retrospec- 
tive analysis of his experience with HLS, did not dem- 
onstrate these same volume and load advantages with 
its use for severely burned children. 

The present data show the same sodium requirement 
in both study groups, 0.6-0.7 mEq/kg/dl burn, a figure 
no different from adult requirements in the literature, 
as compared with a 100% greater sodium requirement 
for children observed by Monafo. 

The major therapeutic effects of HLS other than its 
volume-replacing value are secondary to the sustained 
hypernatremia and increase in serum osmolality which 
result from its use. Elevation of the serum osmolality, 
while probably not affecting fluid sequestration at the 
site of injury, where capillary membrane injury and 
interference with the energy-requiring sodium-potas- 


sium pump permit swelling to occur, does induce a 
general movement of intracellular water into the extra- 
cellular compartment in an attempt to satisfy the extra— 
intracellular osmolar gradient produced by giving 
HLS.* Thus, not only is swelling inhibited and/or pre- 
vented at sites removed from the thermal injury, but 
intracellular water actually supports maintenance of 
the extracellular space, something which physio- 
logically does not occur with isotonic extracellular 


fluid depletion associated with thermal injury. 


The second direct effect of HLS treatment is on 
kidney functioning. Kidney function following thermal 
injury is dominated by a state of maximal antidiuresis. 
The rate of urine formation under these conditions is 
a function of osmotic work load. Thus, within reason. 
ultrafiltrate within the renal tubules with higher osmo- 
lality will result in greater rates of urine formation. 
Therefore, volume for volume, more urine will be 
formed in response to resuscitation with hypertonic 
solutions. 

The use of LRS to resuscitate patients with major 
thermal injury has quite the opposite side effects. Pro- 
longed hyponatremia and decreased serum osmolality 
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TABLE 5. Comparison of Water and Sodium Balance and Change in Body Weight for the LRS and HLS Treatment Groups 


8 Hours 
Measurement Group Postburn 
Sodium balance LRS 0.17 
mEgQq/kg: per cent burn 0.09* 
(13) 
HLS 0.17 
0.07* 
(16) 
p NS 
Cumulative water balance LRS [.53 
ml/kg: per cent burn 0.9* 
(15) 
HLS 0.79 
0.3" 
(16) 
p p «.0l 
Change in body weight LRS 
g/kg:per cent burn 
HLS 
p 


16 Hours 24 Hours 48 Hours 
Postburn Postburn Postburn 
0.25 0.33 0.45 
0.11 0.13 0.15 
(13) (14) (14) 
0.33 0.44 0.48 
0.07 0.09 0.09 
(16) (16) (16) 

p < .02 p«.02 NS 
2.65 3.52 5.14 
13 1.4 1.4 
(16) (19) (19) 
1.46 1.96 3.29 
0.4 0.5 0.8 
(16) (16) (16) 

p < .0l p < .001 p < .001 

Lv2 1.99 
1:2 1.7 
(18) (18) 
0.45 0.63 
0.6 0.5 
17 17 
p < .001 p « .0l 





* = Standard deviation of the mean; () = number of patients in each group. 


result with its use. While swelling at the injury site is 
altered but little, such treatment encourages, actually 
demands, that healthy uninjured cells take up water 
until the hypotonicity is corrected.? Intracellular hy- 
potonicity has profound effects upon energy metab- 
olism, not the least of which is uncoupling of oxida- 
tion phosphorylation. The second effect of decreasing 
serum osmolality is its negative effect upon renal func- 
tion. With the state of maximal antidiuresis, the free 
water load given with LRS does not produce water 
diuresis as in normal man. Volume for volume, LRS 
results in less urine formation than HLS. Thus, when 
hypotonic solutions are used, in striving to achieve 
some magic value for rate of urine formation, the 
clinician is more likely to overtreat and overload with 
all the attendant problems. 


Summary 


Resuscitation of severely burned children with LRS 
and HLS has been compared in a prospective study. 
The salt load administered to the HLS was significantly 
greater, while the water load was 38% less in the HLS 
group. Contrary to that in earlier work, the salt re- 
quirements in both groups were approximately the 
same as would be expected for adults on a mEq/kg/dl 
burn basis (0.54 for LRS and 0.68 for HLS mEq/kg/dl 
burn). Water loads, on the other hand, were significantly 
less in the HLS group through 48 hours postburn as 


compared with the LRS group (4.5 vs. 7.3 ml/kg/dl) 
and fall midway between values previously reported 
for adults and children. 

The treatment of severely burned children with HLS 
is safe and requires no more clinical skill than the use 
of hypotonic solutions. The theoretical and practical 
advantages of resuscitation with HLS have been 
discussed. 
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DISCUSSION 


DR. WATTS R. WEBB (New Orleans, Louisiana): This is a patient 
at the Charity Hospital in New Orleans burn unit that has just been 
resuscitated during the past 48 hours with the standard resuscita- 
tion program of lactated Ringer's, by the Parkland formula, 4cc/kg/ 
per cent body burn (Slide). He has a 52% body burn. You can 
see the massive edema that’s occurred, not ony externally, but also 
in his brain, with resulting confusion and anxiety; in his lungs, re- 
quiring respiratory support; and his GI tract, so that it is no longer 
functional. 

(Slide) The next slide shows a similar patient with a 53% burn, 
including an inhalation injury, who has been resuscitated with the 
solution devised by Dr. Carl Jelenko, which is 240 mEq of sodium 
and 12/2 g of albumin per liter. Note the lack of edema, no endo- 
tracheal tube and no gastric tube. Virtually all of these patients — and 
we have now over 15, including five children, who respond very 
much the same way — have been resuscitated, with their resuscita- 
tion phase over in about 16 hours. We're utilizing only a little more 
than half the sodium and less than half of the usual water load. 

In fact, looking at Dr. Caldwell's statistics, I believe that his 
hypertonic saline solution had reached the end point of resuscitation 
at about 16 hours, when the sodium levels reached such a high level. 

There has been a very popular myth that there is a generalized 
capillary permeability secondary to burns. We feel this is only be- 
cause the mechanical and the oncotic capacities of the capillary 
system have been exceeded. Most of the plasma proteins have been 
washed out, reducing the oncotic pressures down in the range of 
10 mmHg rather than the usual 20-25. 

(Slide) Here is some work by Dr. Jelenko showing the rate of 
radioactive albumin turnover, or disappearance from the plasma. 
The normal range shown below is about 5—84 per hour. Note that 
with Ringer's solution during the first few hours it may be as high 
as 30% per hour; with hypertonic saline solution, it may be in the 
range of about 25%. Utilizing the solution, we have described. given 
at a slow rate, notice that disappearance is in the high normal range, 
and after the first 24 hours is completely in the normal range. The 
edema, as you can tell from looking at the patient you just saw, occurs 
only in the area of the burn, and not throughout the body, and 
particularly not into the lungs. 

(Slide) These are the hemodynamic effects of hemorhagic shock. 
We are now demonstrating with on-going experiments in scald 
burns —80% scald in animals—exactly the same phenomenon. You 
will notice that during hemorrhage there is a tremendous rise in 
pulmonary resistance, going up some five-fold: systemic resistance 
goes up double; and then even during the phase of resuscitation 
there is still a continuing high rise in systemic and pulmonary 
resistance. 

It is our feeling that fluid must be given slowly enough to allow 
these to adjust, and the resistance to fall, or else to use vasodilating 
agents, even during the period when the patient has a relatively low 
blood pressure. With this, esentially all of our patients have been 
well resuscitated within 16 hours, and returned to normal GI func- 
tion, and brain and lung function. 

So we think there is no pat formula. There are only three prin- 
ciples involved. First, restore the sodium without a water overload: 
second, maintain normal pulmonary and peripheral vascular resis- 
tances, even using vasodilators if needed; and third, maintain a 
normal oncotic pressure. 


Dr. Bovp W. Haynes, JR. (Richmond, Virginia): This is a pros- 
pective study and is characteristic of the work that he has produced. 
I want only to raise a few cautions, and discuss two points briefly. 

First, we have come to think of edema as something bad. I am not 
at all sure that that is a correct interpretation, although massive edema 
to the point of producing pulmonary overload obviously is bad. 
There is a large body of experience using the Evans and the Brook 
formula which Dr. Caldwell used to compare to the hypertonic solu- 
tion—a large body of experience which points out that although 
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patients may receive more water, they do well, characteristically 
well, and they rarely develop pulmonary complications. There does 
not appear to be any increased necessity for escharotomy, and edema 
is absorbed and excreted in due course, leaving the patient's wounds 
dry and healing well. 

The other point that’s an important issue to raise is: what is hap- 
pening inside the cell while the hypertonicity is occurring outside? 
Dr. Caldwell has detailed part of this to you. I have some concerns, 
however, about electrolyte concentrations within the cell, because 
there is some data that suggests that major intracellular changes are 
occurring. This is not exclusively a feature of hypertonic solutions, 
because lactated Ringer s solution produces some increase in sodium 
within the cell; but apparently hypertonic solutions may induce four 
or five times normal quantities, plus significant potassium losses. 

Now, whether this is important, and to what extent it is important, 
is the issue, and I would like Dr. Caldwell to coment on this. 


DR. BasıL A. PRurrT, JR. (Fort Sam Houston, Texas): I speak for 
avoidance of excess of either volume or salt load. We at the U.S. 
Army Institute of Surgical Research would agree with Dr. Caldwell 
that burn patient resuscitation should be affected with the least pos- 
sible volume, and, in fact, would have given those patients re- 
suscitated with the lactated Ringer's solution no additional free 
water. 

(slide) We have, in recent years, modified our resuscitation formula 
to eliminate administration of additional electrolyte-free water in the 
first 24 hours postburn, and administer only lactated Ringer's solu- 
tion in the amounts indicated here. We also decrease salt loading 
by avoiding further salt administration in the second 24 hours. 

We give these fluids in an amount to produce | ml of urine per 
kg/hr in children of 30 kg or less. It would appear from Dr. Cald- 
well's data that a 30 kg child with an 80% burn would produce 
approximately 2100 ml of urine in 48 hours, rather than the 1400 
with which we would be satisfied; and the need for a greater urinary 
output is difficult to discern. 

We feel, on the basis of both laboratory and clinical studies that 
sodium dosage and sodium balance, rather than sodium concentra- 
tion, is an important factor in burn patient resuscitation, and Dr. 
Caldwell's data would confirm this. That is, despite the administra- 
tion of a 26% greater load of salt, sodium balance in the hypertonic 
lactated saline group was only 7% greater at the end of 48 hours. 
Hypertonic resuscitation fluids, as the authors point out, exert at 
least part of their volume supportive effect by piracy of intra- 
cellular water. And they have identified both advantages — that is, 
less edema in unburned parts—and disadvantages—a diminished 
urinary output —associated with such therapy. 

The limitations of hypertonic resuscitation appear to be a 15% 
decrease in intracellular fluid volume and a plasma sodium level of 
165-170 mEq/l. With those limits, one can construct monograms, 
as shown here, and calculate the amount of fluid containing 250 
mEq of sodium per liter which will bring about such changes, and 
necessitate the administration of either electrolyte-free water or less 
concentrated salt solutions for continued physiologic support. 

Such was apparently done in Dr. Caldwell's patients, and one 
wonders what the sodium concentration in the total fluid load given 
really was. Calculations using his data indicate that in the 30 kilo 
patient with an 80% burn it would be 151 mEq/l. — hardly hypertonic. 

The authors' physiologic hypotheses are somewhat puzzling, and 
I ask three questions for clarification. 1) If hypertonic fluids given 
in the early postburn period result in greater rates of urinary forma- 
tion, why was urinary output significantly less in the hypertonic 
treated patients and why was water supplementation necessary? 

2) Since following resuscitation the patient is physiologically set 
to lose water and conserve salt, does the success of hypertonic 
resuscitation depend on the use of silver nitrate soaks to promote 
transeschar leaching of the infused sodium load? 

3) The lower levels of serum potassium in the hypertonic lactated 
saline treated group might well be a distinct advantage in patients 
with extensive burn, in whom serum potassium levels are frequently 
elevated. Can the authors tell us whether the lower potassium levels 
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in those patients were the result of the induced alkalosis to which 
they make reference, or to the kaluresis which has been observed 
to accompany infusion of hypertonic salt on the solution? 

Again, I enjoyed the paper. I think that the authors would agree 
that the goal of resuscitation [slide] is to maintain vital organ func- 
tion at the least physiologic cost. They have quite rightly emphasized 
the importance of limiting the fluid volume administered during re- 
suscitation to decrease later complications in extensively burned 
patients. 


Dr. FRED T. CALDWELL, JR. (Closing discussion): I don't know 
why the potassium is lower. Lactated Ringer's only has 4 mEq of 
potassium in it. It may have to do with the sustained metabolic 
alkalosis. I just have to say, I don't know. 

As far as silver nitrate being involved in this, none of these pa- 
tients were treated with topical silver nitrate. They all had Silvadene 
and/or Silvadene plus cerium, which has no known leaching effect. 

The absolute urine volume for the hypertonic group was not 
greater; but volume for volume of fluid administered, hypertonic 
saline resulted in more urine formation. This was based on rat experi- 
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ments which indicated that volume for volume hypertonic fluid given 
to burned rats produces a sodium diuresis and volume for volume 
more urine than a comparable volume of hypotonic solution. 

We're making a little progress, I really believe, when the Brooke 
people stand up and say they have deleted the arbitrary 21 of sodium- 
free water from burn resuscitation. That's real progress. 

I don't believe that Dr. Webb's comments require any response. 
There are two slides in the back of mine I'd just like to show you: 
you don't have to have albumin in hypertonic lactated saline in 
order to minimize swelling. 

(Slide) This child was given classical hypotonic resuscitation. This 
is 24 hours postburn —just what you would expect. 

(Slide) This child was given hypertonic lactated saline solution. 
This is how he looks at 24 hours. Neither one of them received any 
albumin. I am not sure when albumin should be given, but I feel 
sure it does no good during the first 24 hours postburn. 

I agree with Dr. Haynes that some of the most important changes 
following thermal injury and resulting from resuscitation take place 
at the subcellular level. We really don't know much about these 
changes, and bench and clinical research need to be done in this area. 


NEW TECHNIQUE IN THE TREATMENT 17A 


OF DEEP DERMAL HAND BURN 


. ENZYMATIC DEBRIDEMENT 





WITH IMMEDIATE GRAFT" 





2 hours postburn on 
admission 


Technique: 


1. Apply TRAVASE® Ointment (Sutilains Ointment, NF) 
upon admission (within 24 hours of burn injury). 


2. Repeat every 12 hours until debridement produces 


punctate dermal bleeding. 


3. After 24 hours, if debridement is incomplete, add an 


appropriate antimicrobial. 


24 hours postburn 


postburn 


Graft applied 24 hours 


5 days postburn 


Advantages: 


e Preserves viable tissue 

e Achieves early skin cover 

e Initiates early range of motion 

e Reduces likelihood of blood loss and surgery 

e Shortens hospitalization and period of disability 
® 


Minimizes hypertrophic scarring 


4. Graft as soon as punctate dermal bleeding is produced 


(within 24 to 36 hours postburn). 


5. Remove dressings four days postgraft and initiate 


return to motion. 


The use of this new technique, utilizing TRAVASE® 
Ointment, is an interesting development in the treatment 
of deep dermal hand burns. The speed of debridement 
and rapidity of healing obtained with TRAVASE 
Ointment makes this new technique possible. 


TRAVASE® Ointment 
(Sutilains Ointment NF) 


Indications: For wound debridement. TRAVASE Oint- 
ment is indicated as an adjunct to established methods 
of wound care for biochemical debridement of the 
following lesions 


Second and third degree burns 

Decubitus ulcers 

Incisional, traumatic, and pyogenic wounds 
Ulcers secondary to peripheral vascular disease 


Contraindications: Application of TRAVASE Ointment 
IS contraindicated in the following conditions 


Wounds communicating with major body cavities 

Wounds containing exposed major nerves or nervous 
tissue 

Fungating neoplastic ulcers 

Wounds in women ofchild-bearing potential—because 
of lack of laboratory evidence of effects of 
TRAVASE Ointment upon the developing fetus 


Warning: Do not permit TRAVASE Ointment to come 
into contact with the eyes. If contact is made, immedi- 
ately rinse with copious amounts of water, preferably 
sterile 


Precautions: A moist environment is essential to 
optimal activity of the enzyme. Enzyme activity may 


also be impaired by certain agents (see package insert) 
Although there have been no reports of systemic 
allergic reaction in humans, studies have shown that 
there may be an antibody response in humans to 
absorbed enzyme material 


Adverse Reactions: Consist of mild, transient pain, 
paresthesias. bleeding and transient dermatitis. Pain 
usually can be controlled by administration of mild 
analgesics. Side effects severe enough to warrant dis- 
continuation of therapy occasionally have occurred 


If bleeding or dermatitis occurs as a result of the 
application of TRAVASE Ointment, therapy should be 
discontinued. No systemic toxicity has been observed 
as a result of the topical application of TRAVASE 
Ointment 


DOSAGE AND ADMINISTRATION: STRICT 
ADHERENCE TO THE FOLLOWING IS REQUIRED 
FOR EFFECTIVE RESULTS OF TREATMENT 


1. Thoroughly cleanse and irrigate wound area with 
sodium chloride or water solutions. Wound MUST 
be cleansed of antiseptics or heavy-metal anti- 
bacterials which may denature enzyme or alter 
substrate characteristics (e.g.. hexachlorophene 
silver nitrate, benzalkonium chloride, nitrofurazone) 


2. Thoroughly moisten wound area either through 
tubbing, showering, or wet soaks (e.g., sodium 
chloride or water solutions) 


TRAVASE: OINTMENT 


(Sutilains Ointment, NF) 


1. Lassa R: Presentation at American Plastic & Reconstructive Surgery Meeting 
and Hand Society Meeting, Hollywood, FL, November, 1978 


3. Apply TRAVASE Ointment in a thin layer assuring 
intimate contact with necrotic tissue and complete 
wound coverage extending inch beyond the 
area to be debrided 

4. Apply loose wet dressings 

5. Repeat entire procedure 3 to 4 times per day for best 
results 


How Supplied: TRAVASE Ointment (Sutilains Ointment 
NF) is supplied sterile in one-half ounce (14.2 gm) 
tubes. Each gram contains 82,000 casein units of 
proteolytic activity in a hydrophobic ointment base 


The ointment must be stored under refrigeration at 
2° to 8°C (35° to 46°F) 


U.S. Patent No. 3.409,719 


8-19-20-137A August 1976 


® 
FLINT LABORATORIES 


DIVISION OF TRAVENOL LABORATORIES, IN 
Deerfield, Illinois 60015 


€ Copyright 1979 Travenol Laboratories, Inc 





See below for important product information concerning warnings, adverse reactions, patient selection and prescribing and precautionary recommendations 


More pain-free time 
for procedures 


(flatCaifte hydrochioride 


brand of 


bupivacaine hydrochloride 


with or without epinephrine 1:200.000 





Indications: Peripheral nerve block, infiltration, sym- 
pathetic block, caudal, or epidural block. 


Contrdindication: Marcaine is contraindicated in 
patients with known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND 
DRUGS SHOULD BE READILY AVAILABLE WHEN 
ANY LOCAL ANESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been 
performed in rats and rabbits and there is no evidence 
of harm to the animal fetus. The relevance to the 
human is not known. Safe use in pregnant women 
other than those in labor has not been established. 


Untilfurther clinical experience is gained, paracervical 
block with Marcaine is not recommended. Fetal brady- 
cardia frequently follows paracervical block with some 
amide-type local anesthetics and may be associated 
with fetal acidosis. Added risk appears to be present 
in prematurity, toxemia of pregnancy, and fetal distress. 


The obstetrician is warned that severe persistent hy- 
pertension may occur after administration of certain 
oxytocic drugs, if vasopressors have already been 
used during labor (e.g., inthe local anesthetic solution 
or to correct hypotension) 


Solutions containing a vasoconstrictor, particularly 
epinephrine or norepinephrine, should be used with 
extreme caution in patients receiving monoamine oxi- 
dase (MAO) inhibitors or antidepressants of the 
triptyline or imipramine types, because severe, pro- 
longed hypertension may result. 


Local anesthetics which contain preservatives, i.e., 
those supplied in multiple dose vials, should not be 
used for caudal or epidural! anesthesia. 


Until further experience is gained in children younger 
than 12 years, administration of Marcaine in this age 
group is not recommended. 


Precautions: The safety and effectiveness of local 
anesthetics depend upon proper dosage, correct tech- 
nique, adequate precautions, and readiness for 
emergencies. 


The lowest dosage that gives effective anesthesia 
should be used in order to avoid high plasma levels 
and serious systemic side effects. Injection of re- 
peated doses of Marcaine may cause significant in- 
crease in blood levels with each additional dose, due 
to accumulation cf the drug or its metabolites or due 
to slow metabolic degradation. Tolerance varies with 
the status of the patient. Debilitated, elderly patients 
and acutely ill patients should be given reduced doses 
commensurate with age and physical condition. 


Solutions containing a vasoconstrictor should be used 
cautiously in areas with limited blood supply, in the 
presence of diseases that may adversely affect the 
patients cardiovascular system, or in patients with 
peripheral vascular disease. 


Marcaine should be used cautiously in persons with 
known drug allergies or sensitivities, particularly to 
the amide-type local anesthetics. 

Serious dose-related cardiac arrhythmias may occur 
if preparations containing a vasoconstrictor such as 
epinephrine are employed in patients during or follow- 
ing the administration of chloroform, halothane, cyclo- 


PRODUCT IDENTIFICATION 






















Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 
(brand of (as bitartrate) | paraben Bisulfite glycerol Acid 
bupivacaine HCI) 
% mg./ml. Dilution mg./m. mg./ml  ml/ml.  mg./ml. 
0.25 2.5 — = = - 
0.25 25 1:200,000 0.5 001 2 
0.5 9.0 — — — — 
0.5 9.0 1:200,000 0.5 001 2 
0.75 1.5 — 
0.75 15 1:200,000 Not Available in Vials 


MULTIPLE DOSE VIAL 


0017 





propane, trichloroethylene, or other related agents. In 
deciding whether to use these products concurrently 
inthe same patient, the combined action of both agents 
upon the myocardium, the concentration and volume 
of vasoconstrictor used, and the time since injection, 
when applicable, should be taken into account. 


Caution is advised in administration of repeat doses 
of Marcaine to patients with severe liver disease. 


Adverse Reactions: Reactions to Marcaine are char- 
acteristic of those associated with other amide-type 
local anesthetics. A major cause of adverse reactions 
to this group of drugs is excessive plasma levels, 
which may be due to overdosage, inadvertent intra- 
vascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anes- 
thetics cause systemic reactions involving the central 
nervous system and the cardiovascular system. The 
central nervous system effects are characterized by 
excitation or depression. The first manifestation may 
be nervousness, dizziness, blurred vision, or tremors, 
followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement 
may be transient or absent, the first manifestation may 
be drowsiness, sometimes merging into unconscious- 
ness and respiratory arrest. Other central nervous 
system effects may be nausea, vomiting, chills, con- 
striction of the pupils, or tinnitus. The cardiovascular 
manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure 
changes (usually hypotension), and cardiac arrest. In 
Obstetrics, cases of fetal bradycardia have occurred 
(see Warnings). 


Allergic reactions, which may be due to hypersensi- 
tivity, idiosyncrasy, or diminished tolerance, are char- 
acterized by cutaneous lesions (e.g., urticaria), edema, 
and other manifestations of allergy. Detection of sen- 
sitivity by skin testing is of doubtful value. 


Reactions following epidural or caudal anesthesia 
also may include: high or total spinal block; urinary 
retention; fecal incontinence; loss of perineal sen- 
sation and sexual function; persistent analgesia, 
paresthesia, and paralysis of the lower extremities; 
headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anes- 
thetics require symptomatic treatment; there is no 
specific cure. The physician should be prepared to 
maintain an airway and to support ventilation with 
Oxygen and assisted or controlled respiration as re- 
quired. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appro- 
priate, vasopressors (preferably those that stimulate 
the myocardium). Convulsions may be controlled with 
oxygen and intravenous administration, in small incre- 
ments, of a barbiturate, as follows: preferably, an 
ultrashort-acting barbiturate such as thiopental or thi- 
amylal;ifthis is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intra- 
venous barbiturates or anticonvulsant agents should 
only be administered by those familiar with their use. 


References: 

1. Moore DC, Bridenbaugh LD, Thompson GE, et al: 
Bupivacaine: a review of 11,080 cases. Anesth Analg 
57:42-53, 1978 


-BREON BREON LABORATORIES, INC. 
90 Park Avenue, New York, N.Y. 10016 


FORMULA 
SINGLE DOSE AMPUL 
Sodium Thio- Ascorbic 60% Edetate 





60% Edetate 


Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
Lactate Disodium 
ml./ml. 


Lactate Disodium 
mg./ml.  ml/ml. mg/ml. ml./ml. mg./ml. 






mg./ml. 





0017 0.1 





5 001 2 
0017 01 5 001 2 0017 01 
5 001 2 0017 01 





Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 


*Solutions of Marcaine that contain epinephrine should not be autoclaved. 


Federal law prohibits dispensing without a prescription. 


More pain-free time 
for pro cedures 


A duration of action that is 
two to three times longer than 
lidocaine or mepivacaine. ! 


Marcaine hydrochloride 


brand of 


wn nydrochloride 


with or without epinephrine 1:200.000 
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WOUNDS THAT MAKE 


















CESAREAN 
SECTION 


Postpartum recovery for Mary 
Edwards was as comtortable as 
could be expected. After closure 
a Non-Adhering Vaseline 
Petrolatum Gauze Dressing was 
| 


aced directly over the wound 





p 
followed Dy dry gauze ar d an outer 
wrap Twenty four hours postsurgery 
there was only a normal release of 
light drainage from the sut 
Because a Non-Adhering Dressing 
was used between the wound and 
the dry gauze, there was no sticking 


during dressing change — no discom- 


Jre Ine 


EE fort to the patient. 





SPLIT-THICKNESS 
SKIN GRAFT 


Michael Kelly. a volunteer fireman, experi- 
enced a severe burn on his left forearm 
which required subsequent grafting. To help 
provide adequate protection of the donor site 
during healing and to provide mild medicatior 


a Chesebrouah-Pond s Non-Adhering Scarlet 


Red O t Dre is placed directly on 
the wound. During rer |, the dressing also 
helped prevent damag tissue growtt 
and further discomfort patient. Ana 

for hospital staff, thi: thy pore 


I ‘ | > - -E 

in that it eliminated the staining and bother ol 
| 
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FACIAL 
RECONSTRUCTION 


Britt Svensson, 18, was involved in an auto 
mobile accident during which she sustained 
several minor facial lacerations, abrasions 

and a broken nose. Superficial tissue loss 
was evident, and nose cartilage and over- 

lying skin needed support. Following surgical 
repair, a protective. No -Adhering Xeroform 


Petrolatum Dressing was used to help prevent 
unnecessary loss of tissue Tui IC help prevent 


disruption of the healing tissue luring dressing 
change. and to maximize patient mfort. Since a 
Chesebrouah-Pond s Non-Adhering Dressing readily 
conforms to all facial contour: xctually clings without 


sticking — it was of particular value in this repair 
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APPENDECTOMY 


Seven-year-old David Garcia complaine 


diagnosis of appendicitis was made early, and 


f the inc 


followed immediately. All layers 
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was minimal. A mildly medicated, mildly de: 
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START WITH A GOOD 
FOUNDATION: | 
A CHESEBROUGH-POND'S 
NON-ADHERING DRESSING 








UNDER THE DRY GAUZE 





A Chesebrouah-Pond s Non-Adhering Dressing next to th 


vound hel 
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ps avoid trauma and pain during Iressinqg 
It actually clings without sticking, contormina to all be dv 
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Potent- Dependable -Analgesic 


Talwin 50 


brand of . equivalent to 50 mg base 


Dentazocine HCI «es 


A unique agonist/antagonist. 
Relieves pain as well as 60 mg of codeine. 


MILD ANALGESICS OFTEN DON'T WORK 


In a double-blind single dose study involving 225 adult inpatients, the comparative efficacy of 650 mg aspirin 
and 65 mg dextropropoxyphene, was compared to 50 mg of pentazocine for relief of postoperative pain.* 





* All patients were suffering from moderate or se- * Side effects were recorded for 16 patients: in the 

vere pain. aspirin group 2 patients complained of drowsiness 
and 1 of dizziness. In the dextropropoxyphene 
group 5 patients vomited and 3 patients com- 
plained of drowsiness or dizziness, while 5 patients 
who had received pentazocine complained of dizzi- 


* Pregnant women as well as patients with known 
renal, respiratory, cardiac, or hepatic insufficiency 
were excluded. 


* The onset of action of pentazocine was rapid. ness. 

* Although aspirin, dextropropoxyphene, and penta- * Pentazocine should be an oral analgesic of choice 
zocine produced significant relief from pain, penta- for treatment of postoperative pain. 
zocine was significantly more effective at a half 
hour. 


The advantages of Talwin 50: 


The combined agonist/antagonist properties of Talwin 50 make it a drug to be considered, particularly when 
pain is likely to be of a persistent nature. When such pain exists, the potential for agonist dependency as 
well as complicating agonist side effects may be reduced by the use of Talwin 50. 


Talwin 50 shows infrequent occurrence of certain adverse effects as: 
* Severe respiratory depression * Urinary retention 


* Hypotension * Tachycardia 


* Constipation 
While others such as nausea and dizziness are more common. 


Among RARELY REPORTED REACTIONS are those of a psychiatric nature. Even the most acute CNS reactions 
— hallucinations (usually visual) —have cleared spontaneously within a period of hours. Withdrawal symptoms 
after prolonged use of Talwin 50 for the relief of pain have rarely been reported, even when administration was 
abruptly discontinued. There have been a few reports of dependence with orally administered Talwin 50. 
Patients with a history of drug dependence should be under close supervision while receiving Talwin 50 orally. 
See the following important product information as to dependency potential. 


For Continuing Postsurgical Pain Control 


Talwin 50 


brand of . equivalent to 50 mg base 
Dentazocine HCI «sve 


1 or 2 tablets every three or four hours. 
"Kay B: A clinical comparison of orally administered aspirin, dextropropoxyphene and 
pentazocine in the treatment of postoperative pain. J /nt Med Res 2:149-152, 1974. 


See important product information including warnings, adverse reactions, patient selection, 
and prescribing and precautionary recommendations, a brief summary of which follows. 


Potent — Dependable —Analgesic 


i Talwin 50 


brand of 


pentazoci 


. equivalent to 50 mg base 


ne HCI tablets, NF 
Relieves pain of a moderate to severe nature 


Usual initial adult dose is 1 tablet every 3 or 4 hours. 





Please consult full prescribing information before prescribing. 
A summary follows: 

TALWIN 50 is intended for the relief of moderate to severe pain. 
One 50 mg tablet appears equivalent in analgesic effect to 60 mg 
(1 gr) of codeine. TALWIN 50 is a weak narcotic antagonist with 
sedative activity. 


Contraindication: 
Hypersensitivity to pentazocine. 


Warnings: 

Drug Dependence. There have been instances of psychological 
and physical dependence on parenteral pentazocine in patients 
with a history of drug abuse and, rarely, in patients without such 
a history. Abrupt discontinuance following the extended use of 
parenteral pentazocine has resulted in withdrawal symptoms. 
There have been a few reports of dependence and of withdrawal 
symptoms with orally administered TALWIN 50. Patients with a 
history of drug dependence should be under close supervision 
while receiving TALWIN 50 orally. There have been rare reports 
of possible abstinence syndromes in newborns after prolonged 
use of TALWIN 50 during pregnancy. 


In prescribing TALWIN 50 for chronic use, the physician should 
take precautions to avoid increases in dose by the patient and 
to prevent the use of the drug in anticipation of pain rather than 
for the relief of pain. 


Head Injury and Increased Intracranial Pressure. TALWIN 50 may 
elevate cerebrospinal fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, intracranial lesions and 
a preexisting increase in intracranial pressure. TALWIN 50 may 
obscure the clinical course of patients with head injuries. TALWIN 
50 should be used with extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of TALWIN 50 during pregnancy 
(other than labor) has not been established. Although no tera- 
togenic or embryotoxic effects have been reported in animals, 
TALWIN 50 should be administered to pregnant patients (other 
than labor) only when potential benefits outweigh possible haz- 
ards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosages, rarely, tran- 
sient hallucinations (usually visual), disorientation, and confusion 
may occur. Observe such patients carefully and check vital signs. 
Use caution if the drug is reinstituted since the acute CNS mani- 
festations may recur. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional 
euphoria have been noted, ambulatory patients should be warned 
not to operate machinery, drive cars, or unnecessarily expose 
themselves to hazards. 


Precautions: 

TALWIN 50 has been rarely reported to cause respiratory de- 
pression. It should be used with caution in patients with respir- 
atory depression, severely limited respiratory reserve, broncho- 
spasm, cyanosis, renal or hepatic dysfunction. Caution should 
also be used with patients prone to convulsive disorders and 
those about to undergo biliary surgery. As with other strong anal- 
gesics, use with caution in patients with myocardial infarction 
who have nausea or vomiting. Patients previously given narcot- 
ics, including methadone, may experience withdrawal symptoms 
after receiving TALWIN 50. 


Adverse Reactions: 

Heactions reported after oral administration of TALWIN 50 in- 
clude gastrointestinal: nausea, vomiting; infrequently constipa- 
tion; and rarely abdominal distress, anorexia, diarrhea. CNS ef- 
fects: dizziness, lightheadedness, sedation, euphoria, headache; 
infrequently weakness, disturbed dreams, insomnia, syncope, 
visual blurring and focusing difficulty, hallucinations; and rarely 
tremor, irritability, excitement, tinnitus. Autonomic: sweating; in- 
frequently flushing; and rarely chills. A/lergic: infrequently rash; 
and rarely urticaria, edema of the face. Cardiovascular: infre- 
quently decrease in blood pressure, tachycardia. Hematologic: 
rarely depression of white blood cells (especially granulocytes), 
which is usually reversible, moderate transient eosino- 
philia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 


Dosage and Administration: 

Adults: The usual initial adult dose is 1 tablet (50 mg) every three 
or four hours. This may be increased to 2 tablets (100 mg) when 
needed. Total daily dosage should not exceed 600 mg. Tolerance 
is rare. Abrupt discontinuance following chronic use has rarely 
caused withdrawal symptoms. 


Overdosage: 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, 
assisted or controlled ventilation, and other supportive mea- 
sures should be employed as indicated. TALWIN 50 is not subject 
to narcotic controls. 


Winthrop 


Winthrop Laboratories New York, N.Y. 10016 
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with milk contains 15 gm. of protein. It supplies 
2596 of the RDA of vitamins and minerals, too. 
All that good liquid nourishment in just 280 
quick, convenient Calories. Lots of good rea- 
sons for your patients to drink Carnation 
Instant Breakfast. Milk contributes substan- 
tial nutrition, too. (Just read the label.) 
To help you use it more effectively in 
your practice we've developed free diet 
plans with Carnation Instant Breakfast. 
They're very flexible, and supply 
adequate quantities of essential 
nutrients in each day's menu. 
Each booklet has 12 identical, 
tear-out patient plans with gen- 
eral instructions, a basic meal 
plan and sample menu. [heres 
even a column for your spe- 
cial notes. 
By the way, Carnation 
Instant Breakfast tastes 
like a rich, creamy milk- 
(oa shake. Be sure to try it 
when you get your 
professional sample. 
It's also available 
in crunchy bars. 






Check the FREE diet 
plans you'd like. 
[ ] Residue Controlled. 
[ Purine Restricted. 
| LJ High Protein. 
Mail coupon to: O Liberal Bland. 
Carnation Company, P.O. Box 550, 

Pico Rivera, Calif. 90665 
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In-vitro superiority 
against today's 
gram-negative 


67.6% 


hospital pathogens’ 


Against 409 bacterial isolates, Amikin® 

x (amikacin sulfate) activity was compared to 
leading injectable antibiotics. None of these 
agents inhibited as high a percentage of 

strains as did Amikin. 


Susceptibility determined by the agar dilution test 
method, data on file, Bristol Laboratories. *Caution, 
in vitro data cannot be directly correlated to clinical 

effectiveness. 


AMIK ACIN 
GENTAMICIN 
TOBRAMYCIN 
CARBENICILLIN 
CEPHALOTHIN 
AMPICILLIN 





COMPARATIVE AMINOGLYCOSIDE 
INACTIVATION IN SERUM* 


— 


Least inactivated 
in combination 


When carbenicillin or ticarcillin is combined 
in vitro with ordinary aminoglycosides, a 
significant reduction in aminoglycoside 
activity may occur. Virtually unaffected in the 
presence of ticarcillin, Amikin is also 
minimally compromised by carbenicillin 
...while other aminoglycosides may lose up 


% ACTIVITY 





BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 

AMIKIN” (amikacin sulfate) 

For complete information, consult Official 
Package Circular (1) AMIKIN 5/27/76 


Warnings: 

Patients treated with aminoglycosides should be under close 
Clinical observation because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestibular, can occur in 
patients treated at higher doses or for periods longer than 
those recommended. The risk of amikacin-induced ototoxicity 
is greater in patients with renal damage. High frequency deaf- 
ness usually occurs first and can be detected only by audio- 
metric testing. 

The ototoxicity potential of amikacin in infants is not known. 
Until more safety reports become available, amikacin should 
be used in infants only in those specific circumstances when 
susceptibility testing indicates that other aminoglycosides 
Cannot be used or are otherwise contraindicated, and when the 
infant can be observed closely for evidence of toxicity. 

Aminoglycosides are potentially nephrotoxic. Renal and 
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to 50% of their activity! 


Adapted from Holt HA, Broughall JM, McCarthy M, 





et al: Interactions between aminoglycoside 0 6 12 18 24 


antibiotics and carbenicillin or ticarcillin, /nfection 
4(2):107-109, 1976. 

*Caution , in vitro data cannot be directly correlated 
to clinical effectiveness. 
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eighth-nerve function should be closely monitored in patients 
with known or suspected renal impairment and also in those 
whose renal function is initially normal but who develop signs 
of renal dysfunction during therapy. Evidence of impairment in 
renal, vestibular or auditory function requires discontinuation 
of the drug or dosage adjustment. 

Serum concentrations should be monitored when feasible, 
and prolonged concentrations above 35 mcg./ml. should be 
avoided. Urine should be examined for increased excretion of 
protein, cells and casts. 

Concurrent and/or sequential use of topically or systemi- 
cally neurotoxic or nephrotoxic antibiotics should be avoided 

Amikin should not be given concurrently with potent 
diuretics 

Usage in Pregnancy: Amikin should be used in pregnant 
women only when clearly needed. 
















Indications: 

Serious infections due to susceptible strains of Gram-negative 
bacteria including pseudomonas sp., E. coli. indole-positive and 
indole-negative proteus sp., providencia sp., klebsiella-enterobacter- 
serratia sp., and acinetobacter sp. Culture and sensitivity studies 
should be performed. 


INCUBATION (HOURS) 
Amikacin Gentamicin Tobramycin 


Ticarcillin 
Carbeniciln@@@@ e6eeee 0000 


“IM. 
IV 
LFATE 


Clinical studies have shown Amikin to be effective in bacteremia 
and septicemia (including neonatal sepsis): in serious infections of 
the respiratory tract, bones and joints, central nervous system 
(including meningitis) and skin and soft-tissue; intra-abdominal 
infections (including peritonitis), and in burns and post-operative 
infections (including post-vascular surgery). Clinical studies have 
shown Amikin (amikacin sulfate) also to be effective in serious 
complicated and recurrent urinary tract infections due to these 
organisms. Aminoglycosides, including Amikin injectable, are not 
indicated in uncomplicated initia! episodes of urinary tract infec- 
tions unless the causative organisms are not susceptible to anti- 
biotics having less potential toxicity. 

Bacteriologic studies should be performed to identify causative 
organisms and their susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected Gram-negative infections 
and therapy may be instituted before obtaining the results of sus- 
ceptibility testing. Clinical trials demonstrated that Amikin was 
effective in infections caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, particularly Proteus 
rettgeri, Providencia stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue therapy with the drug 
should be based on results of the susceptibility tests, the severity 
of the infection, the response of the patient and the important 
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É AMIKACIN TOXIC LEVEL E th e tic um lex 
- 2 
8 E Amikin's Toxic-to-Therapeutic Index (ratio of 
$ t toxic serum level to Mean MIC) is three ames 
E Amikacin 500 mg IM = greater than the next leading aminoglycoside! 
< , - E 
(7.5 mg/Kg) 5 - 
l (in volunteers) Because individual patient serum levels may 
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Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audio- 
gram was needed to identify such a loss. Ad- 
verse renal reactions due to Amikin usually 
consisted of elevations of serum creatinine 
and/or BUN, which were usually reversible. 
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Adapted from Lerner SA, Seligsohn R, 
and Matz GJ. Comparative clinical 
studies of ototoxicity and nephrotoxicity 
of amikacin and gentamicin. Am J Med 
(special issue):113-117, June 1977. 


Probably today’s most | 
important hospital antibiotic. 


Please see following brief summary for prescribing information. 


additional considerations contained in the "Warning" box above. 

Amikin has also been shown to be effective in staphylococcal 
infections and may be considerec as initial therapy under certain 
conditions in the treatment of known or suspected staphylococcal 
disease such as, severe infections where the causative organism 
may be either a Gram-negative bacterium or a staphylococcus, 
infections due to susceptible strains of staphylococci in patients 
allergic to other antibiotics, and in mixed staphylococcal/Gram- 
negative infections. 

Amikacin may be indicated in the treatment of neonatal sepsis 
when susceptibility testing indicates that other aminoglycosides 
cannot be used. In certain severe infections such as neonatal 
sepsis, concomitant therapy with a penicillin-type drug may be indi- 
cated because of the possibility of infections due to Gram-positive 
organisms such as streptococci or pneumococci. 
Contraindications: 

A history of hypersensitivity to amikacin. 

Warnings: 

See “Warning” box above. 

Precautions: 

Amikin is potentially nephrotoxic, ototoxic, and neurotoxic. The con- 
current or serial use of other ototoxic or nephrotoxic agents should 


be avoided either systemically or topically because of the potential 
for additive effects. Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, neomycin, streptomycin, 
cephaloridine, paromomycin, viomycin, polymycin B, colistin and 
vancomycin as well as certain diurectic agents such as ethacrynic 
acid or furosemide. 


Adverse Reactions: 
Ototoxicity — See "Warning" box. 

Nephrotoxicity — Albuminuria, presence of red and white cells, 
casts, azotemia and oliguria have been reported. 

Other— Skin rash, drug fever, headache, paresthesia, tremor, 
nausea and vomiting, eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I.V. dose with normal renal function is 15 
mg/Kg./day divided into 2 or 3 equal doses administered at equally- 
divided intervals. For the heavier individual (greater than 100 Kg.), 
the total daily dose should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns (see box "Warning ), it 
is recommended that a loading dose of 10 mg./Kg. be administered 
initially to be followed with 7.5 mg./Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 days. The total daily 
dose by all routes of administration should not exceed 15 mg./Kg./ 


Litwack KD, Hewitt WL: J /nfect Dis 124 (suppl): 
590-595, December 1971 


Well tolerated 


As with other aminoglycosides, 
adverse auditory and renal reac- 
tions may occur at higher doses, 
reversible in some instances. But, 
in a study comparing the oto- and 
nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies have 
shown little or no differences in 
toxicity). 


day for the average-weight person. In the unusual circumstances 
where treatment beyond 10 days is considered, the use of Amikin 
should be reevaluated and, if continued, renal and auditory func- 
tions should be monitored daily. 

For patients with impaired renal function, whenever possible, 
serum amikacin concentrations should be monitored by appropriate 
assay procedures. Doses may be adjusted in patients with impaired 
renal function either by administering normal doses at prolonged 
intervals or by administering reduced doses at a fixed interval. 

The solution for intravenous use is prepared by adding the con- 
tents of a 500 mg. vial to 200 ml. of sterile diluent such as Normal 
Saline or 596 Dextrose in Water or any other compatible solution. 

The solution is administered over a 30- to 60-minute period. 


Supplied: 

Rubber-capped vials as a ready-to-use sterile aqueous solution: 
100-mg., 500-mg., and 1.0-Gm. vials 

Disposable Syringe (500 mg. per 2 ml.) 
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*Indications: Based on a review of this 
drug by the National Academy of 
Sciences — Nationa! Research Council 
and/or other information, FDA has 
classified the indications as follows 

Possibly” effective for the relief of 
moderate to moderately severe pain in 
those situations where the physician 
wishes to add a mild sedative effect 

Final classification of the less-than- 
effective indications requires further | 


if vestigation 


Contraindications: Hypersensitivity fi 
dihydrocodeine, promethazine, aspirir 
phenacetin 

Warnings: Salicylates 
extreme caution in the presence of peptic 
ulcer or coagulation abnormalities. Drug 
Dependence: Dihydrocodeine can produce 
drug dependence of the codeine type and 
therefore has the potential a being 
abused. Psychic dependence, physical de 
pendence and tolerance may develop upon 


should be used wit! 


repeated administration of dihydroco- 
deine, and it should be prescribed and 
administered with the same degree of 
caution appropriate to the use of other 
oral narcotic-containing medications 
narcotic-containing medico- 
dihydrocodeine is subject to the 
provisions of the Federal Controlled 
Substances Act. Usage in Ambulatory 
Patients: Dihydrocodeine and prometha 
zine may impair the mental and/or physi- 
cal abilities required for the performance 
of potentially hazardous tasks such as 
driving acar or operating machinery. The 
patient using Synalgos-DC should be cau 
tioned accordingly. Interactions with other 
Central Nervous System areas Pa- 
tients receiving other narcotic a algesics 
yeneral anesthetics, other | hes nothiazines 
tranquilizers sadntivelwonoties or other 
NS depressants (including alcohol) con- 
mitantly with Synalgos-DC may exhibit 
an additive CNS apres sion. When such 
mbined therapy is contemplated, the 


Like other 


tions 


d 


soy be only 


half the problem 


Apprehension and reaction to 
pain make up the other very 
important half. And Synalgos-DC 
is the analgesic that treats both 
halves of the pain problem: 
Promethazine helps relieve ap- 
prehension and reaction to pain, 
while the analgesic components 
help relieve moderate to mod- 
erately severe pain* 

Synalgos-DC contains dihydro- 
codeine, a semi-synthetic 
narcotic analgesic related to 
codeine, with multiple actions 
qualitatively similar to codeine. 
D status permits telephone 
prescriptions and authorized 
refills up to 5 times in 6 months 
(unless restricted by state law). 


Bs of the problem 


Syndl üos-DC 


Drocode (dihydrocodeine) bitartrate 16.0 mg. (Warning: May 
be habit-forming); Promethazine hydrochloride 6.25 mg.; 
due 194.4 mg.; Phenacetin 162.0 mg.; Caffeine 30.0 mg. 


or both agents should be re 
duced. Patients who € demonstrated 
a hypersensitivity reai ‘e.g. blood 
dyscrasic yeeed Avena re | phenothiaz ine 
should not be re-exposed to any pheno- 
thiazine, including Synalgos-DC, unless in 
the judgment of the physician the poten- 
tial benefits c the treatment outweigh 


dose of one 


the possible hazards. Usage in Pregnancy: 
Reproduction studies have not been per 
formed in animals. There is no adequate 


infor maiak on whether this drug may 
affect fertility inhuman males and females 
or has a teratogenic potential or other 


adverse effect on the fetus. Usage in 
Children: Since there is no experience in 
children who have received this drug 


safety and eff 


cacy in children have not 
been established. Precautions: Phenacetin 
has beer reported to damage ki Ineys 
when taken in large amounts for a long 
time. Promethazine should be adminis- 
tered cautiously to patients with cardio- 

ular or liver d Synalgos-DC 
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should be given with caution to certain 
salient such as the elderly or debilitated, 


and those with hypothyroidism, Addison's 
disease and prostatic hypertrophy and 
urethal stricture. Adverse Reactions: The 
most frequentlyobservedreactions include 
lightheadedness, dizziness, drowsiness 
sedation, nausea, vomiting, < ter iis n 


pruritus, skin reactions, and rarely, hypo- 
tension. Drug Interactions: The CNS de 
pressant effects of Synalgos-DX may be 
additive with that of other CNS depres- 


sants. See Warnings. Aspirin may enhance 
the effects of anticoagulants and inhibit 
the uricosuric effects of uricosuric agents. 
Consult direction circular before 
prescribing 
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. A Comparison of Modified Radical Mastectomy to Radical 


Mastectomy in the Treatment of Operable Breast Cancer 


R. ROBINSON BAKER, ALBERT C. W. MONTAGUE, J. NORRIS CHILDS 


This study compares the results of modified radical mastectomy 
(144 cases) to radical mastectomy (188 cases) in the treatment 
of operable breast cancer. Two hundred five patients had Stage 
I breast cancer, 60 had Stage II disease and 67 had Stage III 
disease (TNM System). There was no statistically significant 
difference in five year survival when the results of a radical 
mastectomy were compared to a modified radical mastectomy 
at any stage of disease. There was no statistically significant 
difference in the incidence of local recurrence in patients with 
Stage I and Stage II disease when the results of a radical 
mastectomy were compared to modified radical mastectomy. 
Those patients with Stage III disease who were treated by a 
modified radical mastectomy had a statistically significant 
higher incidence of local recurrence (chest wall and axilla) in 
comparison to patients treated by radical mastectomy. We have 
concluded that a modified radical mastectomy is the treatment 
of choice in patients with Stage I and Stage II diseases. In 
patients with Stage III disease, a radical mastectomy provides 
a better chance of local control of the disease but offers no in- 
creased chance of survival. 


LTHOUGH THE TREATMENT of breast cancer 
A remains controversial, the trend among surgeons 
is toward more conservative procedures. Albert et al.!, 
Lazaro et al. and Neomoto® report a significant 
increase in recent years in the use of modified radical 
mastectomy in the treatment of breast cancer and a 
significant decrease in the use of radical mastectomy. 
This decline in the number of radical mastectomies 
has occurred because of an increasing awareness that 
failures in the treatment of breast cancer are usually 
related to the presence of occult systemic metastases 
rather than inadequate local treatment and also because 
of a conviction among some surgeons, at least, that 
an adequate axillary lymph node dissection can be com- 
pleted without excision of the pectoralis major muscle. 











Presented at the Annual Meeting of the Southern Surgical As- 
sociation, December 4-6, 1978, Hot Springs, Virginia. 

Reprint requests: R. Robinson Baker, M.D.. Department of 
Surgery, The Johns Hopkins University School of Medicine. 
Baltimore, Maryland. 

Submitted for publication: December 7, 1978. 


From the Departments of Surgery and Oncology, 
The Johns Hopkins University School of Medicine, 
Baltimore, Maryland 





This retrospective study was undertaken to examine 
the relative efficacy of a modified radical mastectomy 
versus a radical mastectomy in the treatment of breast 
cancer. It represents an analysis of 332 patients who 
were treated for breast cancer at The Johns Hopkins 
Hospital between the years 1969 and 1972. One hun- 
dred forty-four patients were treated by modified 
radical mastectomy, and 188 had a radical mastectomy. 
These procedures were performed by 25 staff and 
resident surgeons. The selection of one operative 
procedure or the other was not related to the stage 
of the disease, but rather to the conviction of the 
surgeon as to optimal means of therapy. 


Clinical Material 
Age 


Of the 144 patients undergoing modified radical 
mastectomy, 18% were under 45 years of age, 42% 
of the patients ranged in age from 45 to 55 years and 
40% of the patients were 56 years or older. Twenty- 
one per cent of the 188 patients treated by radical 
mastectomy were less than 45 years of age, 32% ranged 
in age from 45 to 55 years and 47% were 56 years of 
age or older. 


Menopausal Status 


Forty-seven per cent of the patients treated by 
modified radical mastectomy were premenopausal or 
perimenopausal (within 2 years of menopause), and 
53% of the patients were 2 or more years post- 
menopausal. In the group of patients treated by radical 
mastectomy, 44% of these patients were premen- 
opausal or perimenopausal, and 56% were post- 
menopausal. 
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TABLE 1. Histologic Types of Tumors Correlated 
with Operative Procedures 


Modified 
Radical Radical 
Mastectomy Mastectomy 
Histologic Types No. % No. % 
Infiltrating duct CA 114 78 150 79 
Infiltrating lobular CA 13 11 20 10 
Lobular CA —in situ 2 0 
Medullary CA 5 7 
Tubular CA 3 2 
Papillary CA 4 l 
Colloid CA 3 8 


Clinical Stage 


Preoperative staging was accomplished by the 
TNM system. Two hundred five patients had Stage I 
disease; 91 of these patients were treated by modified 
radical mastectomy and 114 by radical mastectomy. 
Sixty patients had Stage II disease; 22 of these patients 
were treated by modified radical mastectomy and 38 by 
radical mastectomy. Sixty-seven patients had Stage 
III disease; 31 of these patients were treated by modified 
radical mastectomy and 36 by radical mastectomy. 


Operative Procedures 


In all patients undergoing a modified radical mas- 
tectomy, the pectoralis major muscle was preserved, 
the pectoralis minor muscle was either divided or re- 
tracted to expose the upper portion of the axilla. In 
some cases a complete axillary dissection was per- 
formed; in others the intrapectoral group of lymph 
nodes (Rotter’s nodes) were not excised and the 
dissection did not extend beyond the lateral border 
of the pectoralis minor muscle. The majority of 
modified radical mastectomies were performed through 
a transverse incision. The radical mastectomy was 
a more constant procedure, similar to that described 
by Halsted; this operation was performed through a 
vertical incision in the majority of cases. The amount 
of skin excised and type of closure, either with or 
without a skin graft, were not included in the analysis 
of either group of patients. 


Histology 


The histologic types of the tumors removed cor- 
related with the operative procedures are reviewed 
in Table 1. Of the 91 patients with Stage I disease 
treated by modified radical mastectomy, 26 (28%) 
had histologic evidence of axillary node metastases. 
Twenty of these patients had one to three nodes con- 
taining metastatic tumor, five had four or more nodes 
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involved and in one case the exact number of nodes 
was not determined in the surgical pathology lab- 
oratory. Forty-six of the 114 (40%) patients treated 
by radical mastectomy had histologic evidence of 
axillary lymph node metastases. Twenty-two of these 
patients had one to three nodes involved, and 11 had 
four or more nodes involved. In 13 patients the exact 
number of nodes containing metastatic tumor was not 
determined in the surgical pathology laboratory. 

Sixty-three per cent of the patients treated by 
modified radical mastectomy and 62% of the patients 
treated by radical mastectomy with clinical Stage II and 
Stage III disease had histologic evidence of axillary 
lymph node metastases. Of the 33 patients undergoing 
a modified radical mastectomy, 11 had one to three 
nodes containing metastatic tumor and 17 had four 
or more nodes involved. In five cases, the exact num- 
ber of nodes was not determined. Eleven of the 46 
patients undergoing radical mastectomy had one to 
three nodes involved, and 14 patients had four or 
more nodes containing metastatic breast cancer. Al- 
though all of the remaining 21 patients had axillary 
lymph node metastases, the exact number could not 
be determined. 


Adjuvant Therapy 


None of the patients in this series received adjuvant 
chemotherapy. Postoperative irradiation was em- 
ployed as a surgical adjuvant in a small percentage 
of patients with histologic evidence of axillary lymph 
node metastases. Seventeen patients treated by modi- 
fied radical mastectomy received postoperative ir- 
radiation directed to the chest wall and the lymph nodes 
in the axilla, supraclavicular fossa and internal mam- 
mary chain (Stage I disease, seven patients; Stage II, 
four; Stage III, six). Seven patients treated by radical 
mastectomy received postoperative irradiation (Stage 
I, three; Stage III, four). 


Results 


Twenty-one of the 144 patients treated by modified 
radical mastectomy were lost to follow-up, six within 
the first 24 months. Thirty-three of the 188 patients 
undergoing radical mastectomy were lost to follow-up, 
four within the first 24 months. These patients who 
were lost to follow-up were included in the analysis 
of 5-year survival by a life table method. 

The 5-year survivorship calculated by life table 
methods'? of the patients treated by modified radical 
mastectomy compared to radical mastectomy ac- 
cording to stage of disease are presented in Figures 1, 2 
and 3. The test of significance was made by a log rank 
test (Mantel-Haenzel x?).'? There was no statistically 
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Fic. 1. Survival rate of patients with Stage I breast cancer com- 


paring a modified radical mastectomy to radical mastectomy. 


significant difference in the five year survival between 
those patients treated by modified radical mastectomy 
versus those treated by radical mastectomy in any 
clinical stage of disease. 

A local recurrence was defined as a recurrence on the 
ipsilateral chest wall between the clavicle superiorly, 
the costal margin inferiorly, the midportion of the 
sternum medially and the latissimus dorsi muscle 
laterally. Any other type of recurrence was classified 
as distant metastasis. The incidence of local recurrence 
correlated with the stage of disease and operative pro- 
cedure is presented in Table 2. There was no statis- 
tically significant difference in the incidence of local 
recurrence when the results of modified radical mas- 
tectomy were compared with those of radical mas- 
tectomy in patients with Stage I and Stage II disease. 
A statistically significant greater incidence of local 
recurrence was present in patients with Stage III dis- 
ease who were treated by modified radical mastectomy 
compared to radical mastectomy. 

The sites of local recurrence correlated with the 
stage of disease and type of operative procedure are 
presented in Table 3. Chest wall recurrence was de- 
fined as either recurrence in the skin flaps or within 
the soft tissues of the chest wall. The majority of 
local recurrences either on the chest wall or within 
the axilla in patients treated by modified radical mas- 
tectomy occurred in those patients with histologic evi- 
dence of lymph node metastases in the axillary contents 
removed at the operation. This included six of 12 
patients with Stage I disease, two of two patients 
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Fic. 2. Survival rate of patients with Stage II breast cancer com- 
paring a modified radical mastectomy to radical mastectomy. 


with Stage II disease and ten of 12 patients with Stage 
III disease (average number of nodes involved was 
eight). Four of 17 patients with a local recurrence who 
were treated by radical mastectomy had histologic 
evidence of axillary lymph node metastases in the 
operative specimen. 

Three patients with a local recurrence on the chest 
wall were treated by irradiation and survived for five 
years or more without further evidence of disease. 
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Fic. 3. Survival rate of patients with Stage III breast cancer com- 
paring a modified radical mastectomy to radical mastectomy. 
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TABLE 2. Incidence of Local Recurrence Correlated with Stage 
of Disease and Type of Operative Procedure 











No. with 
No. Local Statistica! 
Operation Patients Recurrence Significance 
Stage | 
Modified radical 9] 12 x? = 1.03 (n.s.) 
Radical 114 10 
Stage Il 
Modified radical 22 2 x? = .039 (n.s.) 
Radical 38 4 
Stage III 
Modified radical 31 12 x? = 8.84 
Radical 36 3 p = .0088 








All of these patients were initially treated by modified 
radical mastectomy, and none of these patients had 
evidence of axillary lymph node metastases. In the 
small. group of patients treated by postoperative 
irradiation there was no significant effect on survival 
or the incidence of local recurrence. Five of the 17 
patients treated by modified radical mastectomy and 
one of seven patients treated by a radical mastectomy 
subsequently developed a local recurrence after post- 
operative irradiation. 


Discussion 


Although the number of modified radical mastec- 
tomies is increasing in comparison to radical mastec- 
tomies to treat patients with breast cancer, the relative 
effectiveness of a modified radical mastectomy com- 
pared to aradical mastectomy has never been evaluated 
in a prospective clinical trial. This retrospective study 
compares a similar group of patients as regards age, 
menopausal status and histologic type of resected 
tumor. The incidence of axillary lymph node metas- 
tases in patients with Stage I disease is lower in 
patients treated by modified radical mastectomy com- 
pared to radical mastectomy. Although this difference 
is not statistically significant (x? = 3.66), it is close 
to significance and indicates that a slightly more favor- 
able group of patients were treated by modified radical 
mastectomy compared to radical mastectomy. Patients 
treated by modified radical mastectomy also had fewer 
nodes involved with metastatic tumor, another more 
favorable prognostic sign. The presence of axillary 
lymph node metastases and the number of axillary 
lymph nodes involved can only be determined, how- 
ever, by pathologic staging and cannot be employed 
to compare results based on clinical staging. If the 
patient had clinical Stage I or Stage II disease, this 
study demonstrates that a modified radical mastectomy 
is as effective as a radical mastectomy in the control 
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of local disease. Similar results have been reported 
by Delarue et al.?, Neomoto and Dao’ and Papatestas 
and Lesnick.* The majority of local recurrences en- 
countered in patients with Stage I and Stage II disease 
occurred either in the skin flaps or on the chest wall 
rather than in the axillary lymph nodes. Seventy-nine 
per cent of patients with a local recurrence subse- 
quently developed evidence of distant metastases 
within a relatively short period of time, indicating that 
in the majority of cases local recurrences were the first 
manifestation of systemic disease and probably oc- 
curred as a result of circulating tumor cells implanting 
in the skin flaps or muscles of the chest wall. 

This retrospective study also demonstrates no 
significant difference in 5-year survival when patients 
treated by a modified radical mastectomy are compared 
to those treated by radical mastectomy. These findings 
are similar to those reported by Donegan et al.*, Meyer 
et al.°, Patey? and Robinson et al." 

On the basis of our results and also those of other 
investigators cited, we have concluded that a properly 
performed modified radical mastectomy which extends 
beyond the lateral border of the pectoralis minor 
muscle is the treatment of choice in patients with 
Stage I and Stage II breast cancer. It is less deforming 
than a radical mastectomy, and subsequent recon- 
struction is considerably easier to accomplish. The 
incidence of lymphedema of the arm is less in com- 
parison to that with a radical mastectomy. Also, the 
modified radical mastectomy appears to be superior 
to a simple mastectomy particularly in premenopausal 
women. The presence of axillary lymph node metas- 
tases can only be determined if the nodes are excised. 
At the present time, adjuvant chemotherapy is indicated 
in premenopausal patients if there is histologic evi- 
dence of axillary lymph node metastases; adjuvant 
chemotherapy is not indicated if there is no histologic 
evidence of axillary lymph node metastases in patients 
with Stage I and Stage II disease. 


TABLE 3. Sites of Local Recurrences Correlated with Stage 
of Disease and Type of Operation 








Chest Wall Axillary Nodal 
Operation Recurrence Recurrence 
Stage I 
Modified radical 12 l 
Radical 10 2 
Stage II 
Modified radical 2 l 
Radical 4 
Stage III 
Modified radical 7 7 
0 


Radical 3 
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Our experience with Stage III breast cancer has been 
considerably different in comparison to that with 
Stage I and Stage II disease. Although there was no 
significant difference in survival between patients 
treated by modified radical mastectomy compared to 
radical mastectomy, there was an increased incidence 
of local recurrence in patients treated by a modified 
radical mastectomy, particularly if axillary lymph 
node metastases were present. There was also a dif- 
ference in the pattern of local recurrence. Those 
patients treated by radical mastectomy had recurrence 
confined to the chest wall. In contrast, patients treated 
by modified radical mastectomy had local recurrences 
on the chest wall and in the axilla. We believe these 
axillary nodal recurrences are due to inadequate 
dissection of the axillae which contain multiple nodal 
metastases. If a modified radical mastectomy is per- 
formed in a patient with Stage III breast cancer, the 
dissection should be continued beneath and medial 
to the pectoralis minor muscle, and the intrapectoral 
group of nodes ( Rotter' s nodes) should also be excised. 

On the basis of this study, we have concluded that 
Stage III breast cancers should not be treated solely 
by modified radical mastectomy unless a complete 
axillary lymph node dissection, which includes Rotter's 
nodes as well as the nodes beneath and medial to the 
pectoralis minor muscle, is performed. The radical 
mastectomy provides better exposure of the axilla and 
should be considered as an alternate procedure in some 
patients with Stage III disease. If a limited axillary 
node dissection is performed and axillary lymph node 
metastases are demonstrated in the operative speci- 
men, the modified radical mastectomy should be com- 
bined with adjuvant chemotherapy in premenopausal 
patients and postoperative irradiation in postmeno- 
pausal patients. Although the great majority of treat- 


DISCUSSION 


DR. CHARLES ECKERT (Albany, New York): I rise primarily to 
discuss the method of evaluation of treatment measures employed 
in mammary cancer. 

Over the years it has been extraordinarily difficult to demonstrate 
differences in life expectancy between different methods of treat- 
ment, so one cannot be surprised that in the present study there 
was no difference in live expectancy between modified radical 
and radical mastectomy. The reason for this is not entirely clear, 
but one obvious reason is the presence of micrometastases that 
are undiscoverable preoperatively. Unfortunately, we have in- 
adequate means to control these micro metastases. This is likely 
the main problem to be solved if the results of treatment of breast 
cancer are to be improved. 

A more searching method of comparison of different operations 
is the ability to achieve local control of disease. The frequency of 
local recurrence has long been known to be primarily dependent 
on the clinical stage of disease, and secondarily dependent on the 
method of treatment. To a lesser extent, perhaps, the results 


MASTECTOMY TECHNIQUE COMPARISON 


251 


ment failures in patients with Stage III disease are 
due to distant metastases which are present prior to 
operation surgical treatment should not be undertaken 
in these patients unless it has an excellent chance 
of eliminating disease within the area of surgical 
resection. 
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are dependent on the technical excellence with which a procedure 
is applied. 

Dr. Baker's report indicates that patients with signs of locally 
advanced disease have a significantly higher recurrence rate with 
modified radical mastectomy than with traditional radical mas- 
tectomy. Now, the type of modified radical mastectomy to be em- 
ployed enters into this discussion, even though, as previously 
stated, this is of secondary importance in overall control of the 
disease, as compared with stage. Nevertheless, using the same 
stage of disease— namely, locally advanced disease— we are 
able to draw conclusions regarding the effectiveness of different 
operative procedures. 

Most of us believe the so-called Auchincloss operation to be 
an inadequate procedure, whereas with the Patey operation 
complete removal of axillary lymph nodes is possible. Since we 
do not know the numbers of each operation that were used in 
this study, we really do not have a valid comparison between 
radical and modified radical mastectomy. 

On the basis of this report it would seem wise to use radical 
mastectomy in patients with Stage III, or locally advanced disease. I 
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don't think the final word on this is given, but it seems a reasonable 
conclusion. Hopefully, we will have a report which compares the 
Patey operation with radical mastectomy to see whether this 
conclusion is justified. This is particularly true since the most fre- 
quent site of failure of the modified procedure was recurrence 
in the axilla. 

I would add that factors to be considered in the selection process 
include the size of the tumor in relation to the size of the breast. 
Tumors 5 cm or greater in diameter with a small breast are probably 
better treated with the removal of the pectoralis major muscle. Also, 
for deeply seated smaller tumors that encroach on the pectoral 
fascia, I would choose radical mastectomy. 


Dr. GEORGE B. SANDERS (Louisville, Kentucky): I would hope that 
Dr. Baker would follow his patients longer than five years, to 
ten and 15 years, and possibly 20 years, because it is fairly 
generally agreed that five year survivals are inadequate to judge 
the effectiveness of treatment in primary operable breast cancer. 

Now, like many of you, I have undergone a metamorphosis 
during the past 40 years from being a radical mastectomy fellow 
to gradually becoming a modified radical mastectomy fellow, 
but with certain exceptions and certain stringent changes in my 
philosophy. With the ever increasing employment of modified radical 
mastectomy for operable breast cancer in wider ranges, I think 
it is important to present to you certain inherent weaknesses 
in the technique of any modified radical mastectomy; and they are, 
first of all, the uncomfortable closeness to the deep surface of the 
cancer in the breast that the surgeon is forced to pass his scalpel 
in order to knife-dissect the breast off the pectoral muscle, taking the 
pectoral fascia. 


Of course, it's impossible to take all the pectoral fascia, since it dips 
down into the interstices of the muscle. But in deep-lying breast 
cancers this proximity is so close that the surgeon can, without 
realizing it, pass within millimeters of the deep surface of the 
cancer. And even in intermediately located breast cancers, he 
undoubtedly passes very close to, and perhaps through, microscopic 
extensions of the breast cancer above, which he can neither see 
nor feel. 

In an effort to assess this, and also stressing the point that when 
you choose a modified radical mastectomy you subconsciously 
assume (which may not be correct) that the muscle and fascia are 
not involved (otherwise, you would take them, I'm sure), we 
asked the pathologists in four separate hospitals in Louisville to 
sample the pectoral muscle and fascia beneath the tumor of each 
radical mastectomy that was done in their institution for a ten 
month period. A total of 105 consecutive such mastectomies 
were collected, and the incidence of pectoral muscle and fascia 
involvement was 19%. 

Now, we are taught that this involvement is rare today. Most 
of us believe that. We don't take the trouble to check it. And 
perhaps we make some errors in adopting more superficial methods 
of mastectomy. For example, in 1915 Spiese found the incidence 
of pectoral involvement to be between 25 and 44%. In 1950 Ackerman 
found the incidence to be a comfortable 996 in a series of 300 
consecutive radical mastectomies. In 1965, however, from the 
same institution, Donegan found that the incidence had increased 
to 12%, and in a personal communication admitted that probably, 
statistically, this was an error, and 14% was more likely the figure. We 
found 19%. Now, that is somewhat shocking. 

(Slide) We don't know exactly why this is so, but it must be on 
the care, or lack of it, with which cases were chosen for mastectomy. 

(Slide) Now, here we have not a statistically valid picture, but 
at least a graphic representation of what we found in these 20 cases 
with the pectoral fascia and muscle involved. This is a modified 
table of Haagensen's grave signs. Those in the upper segment are 
the absolute contraindications to mastectomy, any one of which 
makes the patient inoperable, at least for radical mastectomy. 
Below are Haagensen's grave signs, two of which in combination 
suggest that the patient is unsuitable for radical mastectomy. 
And you can see that, in some way or other— because these are 
all clinical findings —the selection of these cases was less than ideal. 
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(Slide) Now, many suggestions have been made about this weak- 
ness. I have discussed this over the years with Drs. Handley and 
Patey. I've visited them in England at the Middlesex Hospital; 
they have visited me here in this country, and we have discussed 
this far into the night. 

They admit this is a weakness, and offer a suggestion that, as the 
location of the tumor is approached in modified radical mastectomy, 
the surgeon should deepen the plane of resection to take the 
superficial layers of the pectoral muscle and, if necessary, the 
full thickness of the muscle. 

Now, when you consider this, it seems to me to be a rather 
puny modification of a very fine mastectomy technique, which in 
all other diameters passes way around the cancer in the breast. 
This does not, and it is an inexact measure of resection, because 
I defy the surgeon to tell just where the microscopic extension of 
cancer stops, or is still present, in doing this sort of token resection. 
In such cases of deep-lying cancer, I think it would be more prudent 
to do a radical mastectomy. 

Now, I feel that there is another modification, though, that is 
acceptable in such a case, with the tumor deeply placed in the 
breast. You can get a preoperative intimation of its position, 
1), by looking into your biopsy incision, and seeing if pectoral 
fascia is exposed at the very bottom of it, or 2) by preoperative 
mammography, which will establish the location of the tumor; 
and then anticipate that you might run into trouble, and that you 
should modify your mastectomy in either of these ways, or also 
fall back on a radical mastectomy. 

Now, you do not have to take the entire pectoral muscle to be 
effective. Halsted's later technique spared the clavicular head of 
the pectoralis major. You can with propriety take the lower half 
of the pectoral muscle in appropriate cases of modified mastectomy, 
where you fear involvement of this muscle and fascia in the particular 
deep-lying cancer that you are attacking. 


DR. J. SHELTON HonmsrEv, III (Richmond, Virginia): At the 
Medical College of Virginia over the past several years we have 
employed modified radical mastectomy as the primary treatment 
of operable breast cancer, with the exceptions being the clinical 
Stage III carcinomas, the carcinomas located close to the chest wall, 
and carcinomas where the biopsy has extended to the fascia of 
the pectoralis major muscle. We always prepare the arm, so it can 
be mobilized during the operation. We remove the pectoralis 
minor muscle, which gives us better exposure of the axilla and 
allows a thorough dissection of the axillary contents to Halsted's 
ligament in the same manner as a radical mastectomy. We also 
favor a transverse incision, which gives both a better cosmetic and 
functional result. The plastic surgeons find it considerably easier 
to perform satisfactory breast reconstruction when the pectoralis 
major muscle is preserved, which is done with the modified radical 
mastectomy. 

In patients with clinical Stage III carcinomas of the breast 
we have recently completed an evaluation of preoperative radiation 
therapy followed by radical mastectomy. This showed no benefit over 
surgical resection alone. At the present time we are using radical 
mastectomy with postoperative chemotherapy. 


DR. JAMES E. PRIDGEN (San Antonio, Texas): I strongly support 
what Dr. Baker has said. We have been interested in the prognosis 
of carcinoma of the breast patients in our San Antonio area in re- 
lation to estrogen receptor studies. These patients that have positive 
estrogen receptor studies have a much better prognosis in general, 
in Stages I, II, and III, than estrogen receptor negative patients. 
We feel that this is an additional modality in determining prognosis 
that’s separate and different from our classical staging process. 
It's been helpful in determining the adjuvant therapy in these 
patients. We feel that it may play a part in determining the most 
appropriate operative procedure done in carcinoma of the breast 
patients. 

Granted, our series is a small pilot study of approximately 
200 patients followed for about two years; but the information 
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gleaned month by month is very supportive, as is the information 
gleaned from other centers. 


Dr. J. BRADLEY Aust (San Antonio, Texas): It's a very rare 
occasion that I arise to say anything philosophical before this group, 
but I think it’s time for surgeons to stop talking about surgical cures 
of breast cancer. 

Surgery is localized therapy. It should be judged on the basis 
of the presence or absence of local recurrence on the chest wall or 
in the axilla. The surgeon has no control over distant metastasis, and 
he should not accept the responsibility or the credit for curing the 
patient that has these particular problems. 

Let's go back to emphasizing what surgeons really can do. They 
cure cancer by adequate wide local excision, only of the cancer 
totally within the field of the resection. And for this reason I want to 
compliment Dr. Baker, because I think this study demonstrates 
this very clearly, that the choice of operation should be based 
totally on the presence or absence of local recurrence. 


Dr. R. RoBINSON BAKER (Closing discussion): Dr. Eckert, in 
answer to your questions, I agree basically about the operation. 
The problem with a modified radical mastectomy is one of definition; 
what it is to one surgeon, it's not to another, in contrast to the 
radical mastectomy, which I think is a pretty standard procedure. 

When individuals build up large personal series, you can then 
report your results because you know exactly what you were doing. 
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I have a pretty good idea what the 25 surgeons were doing in this 
study, but it's not exact. 

As far as Dr. Sanders’ question about a long-term follow-up, | 
would agree completely. The problem is that we didn t have enough 
modified radical mastectomies prior to 1969 to talk about: but I 
think a ten year follow-up is certainly in order. 

All the discussions about taking the muscle in proximity to a 
deeply lying tumor I would agree with. I don't see any reason to 
take the entire muscle. If the tumor is attached to the muscle or 
close to the muscle, what I do is simply take the underlying muscle, 
get a frozen section of that, and if it’s negative, I'd leave the rest 
of the muscle. That would be true in Stage I and Stage II disease as 
well as Stage III disease. 

In general, I agree that with Stage III disease, we should consider 
the radical mastectomy for local control in selected patients. 

[n answer to Dr. Horsley's comments about the pectoralis minor, 
I used to do that. I don't know who described it, but somebody 
several years ago described the technique of dividing the insertion 
of the pectoralis minor muscle onto the second, third, and fourth 
ribs. Then after you do that, you can simply pull the pectoralis minor 
muscle out of the way. I think that's a better technique than actually 
dividing the muscle and at least in my hands, I think I can expose 
the apex of the axilla adequately. 

Dr. Pridgen's comments about the estrogen studies are fascinating. 
I really think the next clinical trial in this country should be the use 
of tamoxifen as a surgical adjuvant in postmenopausal women with 
positive estrogen receptors and axillary lymph node metastases. 

I agree with Dr. Aust's comments. 


KMA-Greenfield® Filter Placement for 
Chronic Pulmonary Hypertension 


LAZAR J. GREENFIELD, M.D., LARRY A. SCHER, M.D., RONALD C. ELKINS, M.D. 


Over a period of four years, 23 patients had the diagnosis of 
chronic pulmonary hypertension made on the basis of elevated 
resting pulmonary arterial pressures above 30 mmHg mean. 
Clinical features included dyspnea (100%), previous thrombo- 
embolism (43%), congestive failure (39%), venous thrombosis 
(35%), syncope (30%), lung disease (22%), recent trauma (22%), 
hemoptysis (17%) and precordial pain (17%). Pulmonary angio- 
grams showed embolic occlusion in all but four patients, who 
were considered to have primary pulmonary hypertension. 
KimRay-Greenfield" vena caval filters were inserted in 18 pa- 
tients. Three of them were in refractory shock at the time, and 
only the one who had successful intraluminal catheter em- 
bolectomy survived. These patients have been followed an 
average of 23 months with two embolic deaths, one from the 
right atrium and one bypassing a filter misplaced in the right 
iliac vein (overall mortality 22%). There has been no other 
known recurrent embolism, but one patient developed hematuria 
from the filter. The five patients who did not receive a filter 
have all died after intervals up to 18 months. Recurrent throm- 
boembolism was documented in three and suspected in one 
patient with known embolic disease who died suddenly. Re- 
gardless of etiologic factors, pulmonary hypertension with cor 
pulmonale is associated with a high incidence of fatal throm- 
boembolism. In our experience, maximal protection is afforded 
by long-term anticoagulation therapy and the placement of a 
venacaval filter. 


EGARDLESS OF ETIOLOGIC factors, the diagnosis of 
R pulmonary hypertension with cor pulmonale is as- 
sociated with a very limited life expectancy. In the 
absence of congenital or acquired primary heart dis- 
ease, the most common cause of the disorder is re- 
current thromboembolism.?? Patients with this disorder 
remain extremely susceptible to recurrent pulmonary 
embolism, which usually is a terminal event. Less 
commonly, young adults with pulmonary hypertension 
demonstrate no apparent etiology and are classified as 
having primary pulmonary hypertension. In time they 
progress to right heart failure and can develop throm- 
boembolism as a secondary but equally lethal complica- 
tion. Since the treatment of pulmonary hypertension 
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has been supportive and consequently generally un- 
satisfactory, we have adopted an aggressive approach 
to prevent thromboembolism by venacaval filter place- 
ment and anticoagulation. This report reviews our ex- 
perience with the KimRay-Greenfield* filter in a series 
of patients with pulmonary hypertension, treated for 
the period September 1974 to September 1978. 


Materials and Methods 


Twenty-three patients have been seen at the Uni- 
versity of Oklahoma and the Medical College of Vir- 
ginia in whom the diagnosis of pulmonary hyper- 
tension with cor pulmonale was made (Table 1). They 
ranged in age from 17 to 72 years and included 12 
females and 11 males. All of them had severe short- 
ness of breath and very limited exercise tolerance. 
Arterial Po, ranged from 47 to 69 mmHg at rest on 
varied Fip,. Pulmonary arterial pressures were meas- 
ured directly by catheter in all but one patient and were 
elevated to a level of at least 30 mmHg mean in each. 
In the single patient who did not have pressure meas- 
urements the diagnosis was made by histological cri- 
teria for pulmonary hypertension and right ventricular 
hypertrophy was apparent on electrocardiogram. All of 
the patients gave a history of severe and progressive 
dyspnea on exertion. A previous history of deep vein 
thrombosis was found in 35% of patients and of throm- 
boembolism in 4346 (Table 2). This led to treatment 
with anticoagulants, usually coumarin derivatives, for 
varying periods of time in 14 patients (6196). Symptoms 
of left or right heart failure were found in nine patients 
(3976) and usually were associated with established 
cor pulmonale. Electrocardiographic signs of right heart 
overload were found to a varying degree in each pa- 


* U.S. Pat. No. 3952747. 
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TABLE l. Clinical Experience with Pulmonary Hypertension Due to Primary Pulmonary 


Hypertension (PPH) or Recurrent Thromboembolism (PE) 


PA 
Patient No. Age Sex Diagnosis mm Hg Angiogram Treatment Outcome 
Filter Patients 
(Oklahoma) ‘ 
l 54 M P.E. V,* shock 50 PD Heparin, pressors, filter Died at 24 hrs. 
2 66 M PE. V 30 M.D.* Coumadin,” filter Died at | yr., RA 
thrombus 
3 64 M PE. 35 P.D. Filter Well, 4.5 yrs. 
4 34 F P.E. V, bronchitis 42 P.D. Coumadin, filter Well, 4 yrs. 
5 64 M P.E. V, lobectomy PD; Coumadin, filter Well, 1.5 yrs. 
( Virginia) 
6 51 F PE Yy 45 E.D. Coumadin, filter Living, NYHA IV 
7 28 F PPH 62 pl Coumadin, filter Died at 8 mos., 
recurrent P.E. 
8 68 F P.E. V, paradox. PE 42 M.D. Embolec., coumadin, filter Well, 3.5 yrs. 
9 37 M P.E. V, postphlebitic 42 M.D. Embolec., coumadin, filter Well, 2.5 yrs. 
10 45 F P.E. V, Ca vulva 30 P.D. Coumadin, ASA, filter Well, 1.5 yrs. 
11 Ta F PPH, MI, atrial Fib. 40 Neg. Coumadin, filter Well, 1 yr. 
12 71 M P.E. V, seizures 40 M.D. Filter Well, 8 mos. 
13 31 F P.E. V, pregnancy 44 M.D. Filter, heparin Well, 7 mos. 
postpartum 
14 47 M P.E. V, leg burn 50 M.D. Filter Well, 7 mos. 
15 64 F PPH 33 PD. Filter, Coumadin Well, 6 mos. 
16 RES M P.E. V, COPD, DVT 45 PIX Filter, Coumadin Well, 1 yr. 
17 4] M PERCY 4] P.D: Filter, Coumadin Well, 1.5 yrs. 
18 59 M P.E. V, shock 45 M.D. Heparin, filter Died at 35 hrs. 
Nonfilter Patients 
19 33 F PPH, obesity, asthma, 30 Neg. Digoxin, diuretics Died at 18 mos. 
hypertension 
20 65 F P.E. V, diabetic ketoacidosis 35 M.D. Heparin Died during angio. 
21 58 M EE. V.CVA 1973 50 PIA Heparin, digoxin, diuretics Died at | mo. 
22 26 F P.E. V, vasculitis 40 P.D. Coumadin, azathioprine, Died at 6 mos. 
digoxin 
23 17 F P.E. V 39 M.D. Coumadin, digoxin Died at 1 wk. 
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* Embolism, Class V. ' Peripheral defects or pruning. * Multiple filling defects. 


tient. Only seven patients in the group (30%) gave a 
history of syncope. Hemoptysis and precordial pain 
each were found in four patients, giving an incidence 
of 17%. Superimposed lung disease, usually of the 
chronic obstructive type, was found in five patients 


TABLE 2. Clinical Features of 23 Patients with Pulmonary 
Hypertension and Cor Pulmonale 








No. Per cent 
Dyspnea, hypoxemia 23 100 
Anticoagulant treatment 14 61 
Previous embolism 10 43 
Heart failure 9 39 
Previous venous thrombosis 8 35 
Syncope 7 30 
Lung disease 5 22 
Recent trauma or surgery 5 22 
Hemoptysis 4 17 
Precordial pain 4 17 
Birth control medication 2 9 
Malignancy l 4 
Paradoxical embolism l 4 
Pregnancy l 4 


(22%), and there was a history of trauma or surgery 
within 6 months of presentation in five of them (22%). 
Other conditions frequently associated with throm- 
boembolism were less common; they included birth 
control medication in two, malignant tumor in one and 
pregnancy in one. One patient presented with a para- 
doxical embolus to the femoral artery and has been 
reported previously.? Pulmonary angiograms were ob- 
tained in all but one patient, who was treated on the 
basis of a positive ventilation/perfusion lung scan and 
pressure measurement by cardiac catheter. 

In one patient with pulmonary hypertension seen 
early in our experience, venacaval filter placement was 
considered for prophylaxis but excluded by the at- 
tending physician because of concern for increased risk 
by placement. This patient died shortly thereafter from 
pulmonary embolism. On the basis of this experience, 
placement of a KimRay-Greenfield venacaval filter was 
recommended to every patient in whom chronic pul- 
monary hypertension was documented, regardless of 
etiologic factors. In this group of 23 patients, 18 under- 
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went either elective or emergency filter placement, 
while in the five remaining patients, either the patient 
or the attending physician refused filter insertion. 


Results 


There were ten males and eight females in the group 
who received venacaval filters, and all but three of 
them had signs or symptoms suggestive of recurrent 
thromboembolism. Pulmonary angiograms showed 
peripheral obstructive defects or pruning of vessels in 
ten patients and larger obstructive thrombi in seven of 
the remainder (Table 1). The diagnosis of primary pul- 
monary hypertension was made by exclusion in three 
patients in the filter group (17%). Three patients pre- 
sented in shock and responded poorly to inotropic and 
vasopressor agents. Embolectomy was attempted un- 
successfully by intraluminal catheter technique’ in one 
of them, who then had a filter placed by catheter car- 
rier through the femoral venotomy; he died within 24 
hours. Catheter embolectomy was successful in re- 
trieving multiple fragments of thrombi in one patient, 
who survived, but the filter carrier could not be passed 
through the scarred femoral vein. Instead the filter was 
inserted through the jugular vein. This route also was 
used for the remaining patient in shock, without at- 
tempted embolectomy; the patient died within 24 hours. 

The surviving patients have been followed for 
periods ranging from six to 54 months and averaging 
23 months. One patient died after 8 months and was 





Fic. 1. Two months following insertion of the venacaval filter in an 
angled position, the patient presented with hematuria. One of the 
struts is seen in proximity to the right renal pelvis. Bleeding stopped 
after anticoagulants were discontinued. 
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Fic. 2. Isotope venogram-cavagram obtained three years after filter 
insertion. Lung scan and deep vein abnormalities are constant, and 
the inferior vena cava (right middle view) is patent. 


found at autopsy to have misplacement of the vena- 
caval filter into the right common iliac vein. Her fatal 
recurrent embolus probably came from the unprotected 
left lower extremity, where deep vein thrombosis was 
demonstrated. Another patient died of recurrent em- 
bolism after one year and was found to have a right atrial 
thrombus at autopsy. The venacaval filter was in good 
position and clear of trapped emboli. The two acute 
and two late deaths yield a mortality rate of 22% for 
the group receiving venacaval filters. A single, sig- 
nificant late complication occurred in one female pa- 
tient after 3 months when she presented with hematuria. 
Intravenous pyelography showed no intrinsic ab- 
normality but did show one of the struts of the angled 
filter near the right renal pelvis (Fig. 1). After coumarin 
was discontinued, the bleeding stopped, and she has 
had no further difficulty. Recurrent episodes of right 
heart failure have occurred in one patient, but the 
venacaval filter is patent on venacavagram, and no 
new perfusion defects have appeared on lung scan 
(Fig. 2). Eleven venacavagrams, either by contrast 
medium or isotope, have been obtained in seven pa- 
tients and confirmed patency in all of them. The pa- 
tient who was pregnant completed the gestation un- 
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eventfully and was maintained on subcutaneous heparin 
until the time of delivery. No episodes suggesting re- 
current embolism have occurred in surviving patients. 

There were four females and one male in the group 
which did not receive a venacaval filter. Pulmonary 
angiograms showed occlusions of thromboembolism 
in four of them, and only one fulfilled the exclusion 
criteria of primary pulmonary hypertension (20%). 
The average mean pulmonary arterial pressure in this 
group was 39 mmHg, which did not differ significantly 
from the average of 42 mmHg in the filter group. Treat- 
ment in the nonfilter group included digoxin and di- 
uretics for right heart failure, oral anticoagulants in 
four of them and azathioprine in one who had signs 
of vasculitis in addition to thromboembolism. All of 
these patients have died. The oldest patient (aged 65 
years) died at the time of pulmonary angiography, 
which showed a solitary embolus in a lobar artery and 
marked pulmonary hypertension. The youngest patient 
(aged 17 years) died suddenly one week after cardiac 
catheterization and pulmonary angiography, which 
showed multiple thromboembolism. The remaining pa- 
tients died after intervals up to 18 months, and autop- 
sies in two of them showed recent thromboembolism. 


Discussion 


Pulmonary hypertension is a recognized complica- 
tion of congenital left-to-right shunts, left heart failure, 
mitral valve disease, chronic lung disease and hypo- 
ventilation disorders. In the absence of these diagnoses, 
the etiology is most likely to be recurrent thromboem- 
bolism, which has long been recognized as a potentially 
progressive process of pulmonary vascular occlusion. 
In fact, failure to resolve major embolism may be more 
common than suspected, since routine repeat cardiac 
catheterizations after intervals averaging four years 
after the initial embolism which produced acute pul- 
monary hypertension disclosed persistent pulmonary 
hypertension in 69%.? 
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A separate group of patients, generally younger than 
20 years of age, can be identified, in whom there is 
no obvious etiology for pulmonary hypertension, yet 
they follow the same course of rapid deterioration. At 
autopsy they are found to have the glomoid and angio- 
matoid arteriolar lesions which characterize primary 
pulmonary hypertension." Although this entity was 
doubted in the past,’ there is recognition now of a group 
of pulmonary vascular disorders which frequently af- 
fect young females and which have been associated 
with Raynaud's disease, chronic hypoxemia, oral con- 
traceptives and sympathomimetic drugs and genetic 
predisposition.” One of the patients in this report had 
Raynaud's phenomenon, but none had a family history 
of pulmonary hypertension. Although it is possible to 
make a distinction between the classical cases of pri- 
mary pulmonary hypertension and chronic recurrent 
thromboembolism, many cases show characteristics of 
both syndromes and the discrimination becomes very 
difficult, both clinically and pathologically. The prob- 
lem is usually complicated by the finding at autopsy of 
thrombi in small pulmonary arteries, which could be a 
primary phenomenon from altered flow patterns or sec- 
ondary to microembolism. In fact, careful micro- 
angiographic studies show a greater proportional loss 
of smaller arterioles from recurrent thromboembolism 
than in primary pulmonary hypertension.? In some 
patients the distinction becomes academic, since the 
right heart failure resulting from prolonged pulmonary 
hypertension leads to secondary thromboembolism. 
This complication results not only from the stagnation 
of venous flow but also from the increased platelet 
reactivity associated with hypoxemia.!5 The latter pro- 
duces a high rate of thromboembolic complications in 
patients with chronic obstructive lung disease even in 
the absence of right heart failure.'” 

The outlook for patients with pulmonary hyper- 
tension is poor, and in most series the average time 
from diagnosis to death was 2-3 years (Table 3). Au- 
topsies in these patients disclose a high incidence of 


TaBLE 3. Reported Survival Times and Incidence of Recent Thromboembolism in Patients with Primary Pulmonary 
Hypertension (PPH) or Recurrent Thromboembolism (PE) 


ree 


No. Patients 


Average Survival 


Time Years Thromboembolism 


—————————————— MM 


Series Diagnosis 

Evans et al.? PPH 

Nielson and Fabricius"? PPH 

Wilhelmsen et al.?? Recurrent PE 
PPH 

Rosenberg'* PPH 

Storstein et al.!? PPH 

Walcott et al.” PPH 

Anderson et al.! Recurrent PE 
PPH 
Unknown 


11 
14 


10 


2:5 4 
3.5 (mild) 2/4 autopsies 
1.5 (severe) 
3.1 10 
11.3 
2 6 
4 
2 10 
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recent thromboembolism. This has been well recog- 
nized in the past and has led to treatment with oral 
anticoagulants and venacaval ligation in some patients. 
Unfortunately treatment with coumarin derivatives has 
not improved survival time,” and venacaval ligation 
has carried a high mortality rate.* It is well known 
that these patients are at high risk for any surgical pro- 
cedure and for cardiac catheterization, which caused 
one death in this series. Additional forms of drug treat- 
ment are not particularly successful,* although manage- 
ment of right heart failure with oxygen, digoxin and 
diuretics may provide temporary improvement. Sur- 
gical treatment of chronic pulmonary arterial occlusion 
by thrombendarterectomy has been employed success- 
fully,'! but the number of candidates for the procedure 
with main pulmonary artery occlusion appears limited. 
On a theoretical basis, fibrinolytic therapy would ap- 
pear to hold significant promise,'? but the complication 
rate is high, and controlled reports of its application 
have been inadequate. 

The reported experience of pregnancy in patients 
with pulmonary hypertension has been uniformly poor, 
since all the patients in these reports have died, either 
in right heart failure or from complications of delivery. 
This has led to a firm recommendation for therapeutic 
abortion under these circumstances." The patient in 
this report who was pregnant refused abortion and had 
filler placement, after which she carried to term on 
self-administered subcutaneous heparin to avoid the 
potential complications of coumarin derivatives which 
cross the placental barrier. Her delivery was unevent- 
ful, and she is well eight months postpartum. 

The KimRay-Greenfield venacaval filter has been 
used to prevent recurrent thromboembolism with 
minimal morbidity and very high long-term patency 
rates. It is inserted with the patient under local anes- 
thesia, usually via the jugular vein, although it can also 
be placed via the femoral vein using a guidewire tech- 
nique. Experimental studies have confirmed its ability 
to trap emboli as small as 3 mm in diameter." The 
cone shape of the device allows it to remain patent 
even after it is filled to 75% of its length, and the con- 
tinued preservation of flow permits lysis of entrapped 
emboli. Its ease of insertion makes it particularly ad- 
vantageous for high-risk patients, such as the present 
series. In these patients, there was a high incidence of 
recurrent thromboembolism as the etiology of the pul- 
monary hypertension, which has been noted in other 
series.” This group of patients has been categorized 
as Class V in our physiological classification of pulmon- 
ary embolic disease." Our approach to patients in this 
category assumes that they have utilized all of their 
pulmonary vascular "reserve," so that any additional 
embolus represents a potentially fatal event. Obviously 
sources of emboli which do not enter the inferior vena 
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cava remain uncontrolled, so that long-term anticoagu- 
lation must be added, and there would seem to be 
further justification for an antiplatelet agent. Although 
there is concern for possible severe hemorrhage in 
patients who have a history of hemoptysis, this has 
not been a problem in our experience. 

It will take a larger patient experience and longer 
follow-up to determine whether the added protection 
of a venacaval filter increases the life expectancy of 
patients with pulmonary hypertension. It would seem, 
however, that only the two patients who were in shock 
and died acutely derived no benefit from filter inser- 
tion. A better case can be made for attempted throm- 
bectomy in these patients, although other experience'^ 
suggests that there is significant risk of postoperative 
fatal pulmonary hemorrhage. 

Excluding the two patients in shock who died 
acutely, there were two deaths in the filter group of 16 
patients who left the hospital (13% mortality rate). Both 
deaths were from recurrent embolism, and one of them 
was preventable, since the filter was misplaced and 
access was available through the unfiltered left iliac 
system. Misplacement of the filter in the right iliac vein 
can be corrected by placing a second filter above it or 
by removal of the misplaced filter by a retrieval device, 
which we have developed and have under investiga- 
tion. One other significant complication occurred in this 
group from a strut of the filter, which penetrated the 
wall of the vena cava. The points of the recurved 
hooks, which provide fixation of the filter, are sharp 
and may penetrate the wall of the vena cava at the 
time of insertion. Further extrusion of the limbs of 
the filter is unlikely, however, unless the obturator of 
the jugular inserter is allowed to strike the apex of 
the filter after it has sprung open. If this occurs, then 
the limbs can be driven out of the wall of the cava 
as we have demonstrated experimentally. 

The small group of patients who did not receive a 
filter cannot be considered as a control population but 
demonstrate the lethality of the disorder, since all five 
of them have died, three with documented and one 
with suspected pulmonary embolism. Only one pa- 
tient in this group was considered to have primary 
pulmonary hypertension (20%), and the incidence of 
this disorder was comparable to the group receiving 
filters (1796). Over the four year period of this study, 
88 filters were inserted at the Medical College of Vir- 
ginia, and the 13 patients from this institution who re- 
ceived filters for pulmonary hypertension represent 
1596 of that experience. 
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DISCUSSION 


Dr. David C. SABIsTON, JR. (Durham, North Carolina): Dr. 
Greenfield and his associates have mentioned a way to treat 
selected patients with this condition is by pulmonary embolectomy. 
We have been interested in this disorder, and have accumulated a 
series with the diagnosis being established by noninvasive radio- 
nuclide angiocardiography. 

(slide) In this technique, one injects 15 mc. of technetium’? 
pertechnetate into an arm vein, and follows it in serial frames up the 
subclavian, into the superior cava, into the right atrium, into the 
right ventricle, and out into the pulmonary artery. The bolus is very 
shortly in both lungs, providing the minute flow to the right lung 
and to the left lung. 

An example is shown in this arteriogram with major occlusions 
in the branches of the right pulmonary artery with almost no flow 
distally. 

(slide) In such a patient this is the left lung, which also has 
arterial obstruction in the left lower lobe, and very little flow to 
the entire right lung. 

In such a situation, an embolectomy was performed on the right 
side, with removal of these emboli which had been present for many 
months in this patient who had severe respiratory insufficiency as 
well as cyanosis at rest and also had markedly reduced exercise 
tolerance. 

Postoperatively, one sees in this radionuclide angiogram normal 
blood flow to the right lung after embolectomy. 

We have now observed patients up to 11 years with continuing 
patency of the pulmonary artery following embolectomy. Our most 
recent patient several months ago showed one of the classic find- 
ings of pulmonary embolism, that is, avascular lung fields, as can 
be seen here on the left side. To a lesser extent, this is also present 
on the right. 

(slide) This is the arteriogram, and again there is very little flow 
to the left pulmonary artery. 

A key point is obtaining an aortogram on these patients with 
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selective injection of the bronchial vessels. When a pulmonary artery 
is occluded, the distal pulmonary artery beyond the embolus will 
then fill retrograde from the bronchial circulation. This assures a 
patent pulmonary arterial circulation distal to the blockage, as evi- 
denced by good back-bleeding at the time of operation. 

(slide) This 34-year-old woman, severely ill from respiratory in- 
sufficiency, had a pulmonary embolectomy. Following removal of 
the emboli, a marked reduction occurred in the pulmonary 
transit time. Before operation it was 19 seconds, and postoperatively, 
it fell to six seconds (within normal range). During exercise she 
was then able to double her normal cardiac output. Here is seen 
the embolic material that was removed at operation. 

We have now seen eight patients with this condition managed by 
pulmonary embolectomy. There have been seven long-term sur- 
vivors, and six of these are much improved from the point of 
view of their respiratory insufficiency. 

Dr. Greenfield and his associates have made a very nice contri- 
bution in describing this filter. I would like to ask the authors to 
comment on the long-term appearance of the pulmonary arterio- 
gram and scans in these patients following placement of the filter. 


DR. LAZAR J. GREENFIELD (Closing discussion): I rise to compli- 
ment Dr. Sabiston on his growing series of patients who have been 
helped by delayed thromboembolectomy. We have not had any ex- 
perience in this category of patients. 

In response to his question, we have followed the patients now 
with both isotope scans and repeat pulmonary arteriograms. Most of 
them continue to manifest their problem by failing to lyse their ex- 
tensive thrombosis. 

We have been particularly interested in whether any of them had 
changed their configuration of pulmonary perfusion, and have not 
been able to detect any evidence that they are failing to trap small 
emboli. A recent report from the University of Oklahoma documents 
very nicely the filter's ability to trap emboli as small as 3 mm; 
and so we feel that these are not very likely to be a problem for 
the patient on a recurring basis. 


Extrahepatic Portal Hypertension: 


A Retrospective Analysis 


SHEILA E. GRAUER, M.D., SEYMOUR I. SCHWARTZ, M.D., F.A.C.S. 


A retrospective analysis of 19 patients with esophagogastric or 
intestinal varices secondary to extrahepatic portal hyper- 
tension was conducted. Nine patients had onset of bleeding 
during childhood. In six of eight pediatric patients in whom 
a shunt was performed no major bleeding occurred during 
the follow-up period. In seven adults with pure extrahepatic 
portal hypertension the four shunting procedures effected 
permanent control of bleeding. In two of three adults in whom 
portal vein thrombosis was associated with liver disease. 
shunting was successful. An emergency procedure was in- 
frequently required. Multiple recurrences of bleeding episodes 
prior to decompression was the rule. Postshunt encephalopathy 
was never seen. In those patients in whom a shunt thrombosed 
or could not be performed, recurrent bleeding occurred 
uncommonly and was readily managed by bedrest and 
transfusion. 


XTRAHEPATIC portal hypertension, usually caused 

by thrombosis or cavernomatous transforma- 
tion of the portal vein, is a relatively uncommon 
cause of bleeding gastroesophageal or intestinal 
varices, but it is one which merits special con- 
sideraton. The salient questions concerning this dis- 
order relate to the general prognosis, including the 
course of the nonshunted patient, the applicability of 
decompressive shunting procedures and the risk of 
consequent encephalopathy. 

Nineteen patients with extrahepatic portal hyper- 
tension were managed at Strong Memorial Hospital 
between 1955 and 1978. During the same period approx- 
imately 260 portal-systemic shunts were performed 
for portal hypertension secondary to cirrhosis or other 
liver diseases. The patients’ charts and radiographs 
were reviewed, and an assessment of their course was 
brought up to date whenever possible. 
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Clinical Data 


It is appropriate to categorize the patients in three 
groups: 1) patients whose first bleeding episode oc- 
curred during childhood, 2) patients who first bled 
during adult life and 3) patients in whom the bleeding 
varices and extrahepatic portal hypertension were 
associated with significant intrahepatic pathology. 


Childhood Onset of Bleeding 


Nine patients experienced their first bleeding episode 
early in life, before the age of six (Table 1). Seven 
patients bled during the first two years of life. Two 
of these (R. Y. and L.T.) were known to have had 
neonatal omphalitis, and two (S.C. and C. W.) were the 
product of difficult deliveries and may have sustained 
umbilical cord trauma. The liver function was normal in 
all patients. Five of the eight patients in whom platelet 
counts were performed had thrombocytopenia below 
80,000/cu mm. 

Six patients with esophagogastric varices, all of 
whom bled by age two, had successful decompression 
during childhood. This group had a mean of three and 
one half bleeds prior to the definitive procedure. Three 
patients had undergone previous operations to control 
bleeding. In one patient, transesophageal ligation of 
varices at age one was effective for 3 years. In another 
patient distal esophagectomy-proximal gastrectomy 
controlled bleeding for eight years. Significant re- 
bleeding in these patients necessitated the shunting 
procedures. The third patient had undergone a spleno- 
renal shunt in another hospital but continued to bleed 
massively as a consequence of thrombosis of that 
shunt, and this led to an emergency mesocaval shunt. 
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TABLE 1. Extrahepatic Portal Hypertension Onset of Bleeding During Childhood in Nine Cases 





Age Ist Previous 
Pt./Sex Bleed # Bleeds Procedures (Age) Treatment (Age) Course 
id Esophago- o. C JP à 4 — Mesocaval (5) 8 yr. 0 bleed 
gastric J. LP | 2 — Mesocaval (5) 4 yr. 0 bleed 
varices R.C./M | 2 — Splenorenal (12) 8 vr. 0 bleed 
R.Y./M l 4 T. E. ligation (1) Mesocaval (4) I4 vr. 0 bleed 
S.B./M 2 2 Splenorenal (19) Mesocaval (19) 16 yr. 0 bleed 
S.C./M 2 6 Esophagogastrectomy (2) Splenorenal (10) 14 yr. 0 bleed 
L.IJE 4 6 Splenectomy (12) Mesocaval attempted 2 yr. | bleed 
T. E. ligation (14) (24) 
R.H./M 2 7 Splenectomy (12) — (27) 5 yr. 0 bleed 
3 Attempted shunts (13-14) 
T. E. ligation (19) 
Colon C.W./F 5 2 — Inf. mesocaval (19) 6 yr. 
varices | Minor bleed 





The diagnosis was confirmed angiographically in 
these patients (Figs. 1 and 2). In all six patients a 
significant reduction in superior mesenteric pressure 
was demonstrated intraoperatively. The mean preshunt 
mesenteric venous pressure was 44 cm saline, while the 
postshunt pressures had a mean of 16 cm saline. There 
has been no bleeding subsequent to the operation in 
any of these patients for periods ranging between four 
and 16 years (Fig. 3). There has not been a single 
episode of postshunt encephalopathy in these patients. 
One patient who has been followed to adulthood is a 
college student, while another is a history professor. 
Two patients have had psychologic and social prob- 


È VARICES 


SPLENIC V. 


Fic. 1. Splenoportogram demonstrating cavernomatous transfor- 
mation of portal vein, collaterals and large esophagogastric 
varices. 





lems. Two patients (L.T. and R.H.) were first seen 
at our hospital with a history of multiple bleeds, each 
having been subjected to several surgical procedures. 
In both instances the most recent bleeding episode, 
which led to their admission was associated with in- 
gestion of aspirin. One patient received a transfusion 
and has not bled over the ensuing five vears. The other 
patient was explored, but extensive peritoneal ad- 
hesions precluded a proposed mesocaval shunt. She 
has bled once, not requiring transfusion, over the 
past two years. 

One patient with varices of the rectosigmoid colon, 
but no esophagogastric varices, first noted rectal 





Fic. 2. Venous phase of superior mesenteric artery angiogram 
demonstrating thrombosis of the portal vein and veins of Sappey 
coursing to the liver. 
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MESOCAVAL T, 
ANASTOMOSIS 


Fic. 3. Venous phase of superior mesenteric angiogram showing 
patent end-to-side mesocaval shunt and absence of collaterals 
including varices (same patient as in Fig. 2). 


bleeding at age five. A hemorroidectomy performed 
for recurrent bleeding at age 19 was accompanied by 
a major blood loss, which led to the consideration 
of portal hypertension. A splenoportogram demon- 
strating a distended inferior mesenteric vein and 
obstruction of the portal vein (Fig. 4) confirmed the 
diagnosis. At operation the inferior mesenteric venous 
pressure was determined to be 54 cm saline. A side-to- 
side inferior mesenteric-inferior venacaval shunt re- 
duced this pressure to 14 cm saline. She has had one 
minor bleed since this procedure, and shunt patency 
and persistent pressure reduction were confirmed two 
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Fic. 4. Thrombosis of the portal vein causing marked dilatation of the 
inferior mesenteric vein and associated varices of the colon. 


years later during laparotomy for tubal ligation fol- 
lowing a term pregnancv. 


Adult Onset of Bleeding 


Seven patients with portal vein thrombosis had 
consequent esophagogastric varices which became 
manifest during adult life (Table 2). Liver function 
tests were normal in all, and five of the six patients 
in whom measurements were made had platelet counts 
less than 80,000/cu mm. 

A 21-year-old man being evaluated for thrombocy- 
topenia had a splenoportogram demonstrating esopha- 
gogastric varices (Fig. 5) which were confirmed endo- 
scopically. These had not bled, and the patient has 


TABLE 2. Extrahepatic Portal Hypertension Onset of Manifestations During Adult Life in Seven Cases 








Age Ist Predisposing Previous 

P.T./Sex Bleed # Bleeds Conditions Procedures (Age) Treatment (Age) Course 

S.O./M — — = o — (21) 4 yr. 0 bleed 

L.N./F 19 3 — Splenorenal (22 Mesenteric-ovarian | yr. 0 bleed 

(? patent) (26) 

J.R./F 40 l Cholecystectomy — Splenorenal (41) 4 yr. 0 bleed 
5 mo. P.T. bleed 

A.K./F 57 4 CBD exploration — Splenorenal (57) 6 yr. 0 bleed 
4 mo. P.T. bleed 

E.W./F 59 2 Felty's splenectomy —> — Mesocaval H graft (62) 3 yr. 0 bleed 

sepsis 2 yr P./T. bleed 
R.E./M 26 2 Sepsis splenectomy LAP.-(24) Esophago-gastrectomy 8 yr. 0 bleed 


talc peritonitis 


A.T./F 39 3 Cord trauma 


unshuntable jejunal-interpos. (28) 
— LAP.-unshuntable (42) 6 yr. 3 bleed 


M ——————— 


Vol. 189 e No. 5 





Fic. 5. Splenoportogram of a 21-year-old who has not bled. 
Note portal vein collaterals and coronary vein. 


been followed seven years with no evidence of 
bleeding. 

The remaining six patients bled from varices. In two 
patients (L.N. and A.T.) the portal hypertension 
probably developed in childhood, but bleeding did 
not become apparent for years. One patient, L.N., 
first bled at age 19 and was shunted with a splenorenal 
anastomosis three years later because of repeated 
bleeding. This shunt thrombosed, and postoperatively 
the patient developed deep venous thrombosis re- 
quiring an inferior venacaval clip. Four years later 
because of persistently large varices, a mesenteric— 
left ovarian shunt was performed. Angiography carried 
out one year later suggested that this too may have 
clotted, but the patient has not rebled. The other 
patient, A.T., sustained trauma to her umbilical cord 
at birth but did not bleed from varices until she was 
39. Laparotomy three years later revealed the portal 
vein, the superior mesenteric vein and the splenic 
vein to be thrombosed, thus precluding a decom- 
pressive procedure. The patient has bled on three 
Occasions, twice requiring transfusion, over the 
ensuing six years. At one time she underwent a 
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cholecystectomy for acute cholecystitis, but other- 
wise she has continued to work. 

The remaining four patients had extrahepatic portal 
hypertension which could be related to events which 
occurred during their adult life. Etiologic factors in- 
cluded sepsis, splenectomy and biliary tract oper- 
ations. The two patients whose esophagogasiric varices 
developed and bled within six months of an operation 
on the biliary tract had successful decompression 
with central splenorenal shunts. Neither has de- 
veloped postshunt encephalopathy. The one patient, 
E.W., whose varices bled two years after splenectomy 
complicated by postoperative sepsis was successfully 
managed with a mesocaval shunt employing a No. 21 
Dacron“ conduit as an H graft. The final patient in 
this category also had a splenectomy followed by 
sepsis, plus talc granulomatous peritonitis, and under- 
went esophagogastrectomy with jejunal interposition, 
since the portal vein and superior mesenteric veins 
were thrombosed. He has not rebled during the eight 
year follow-up. 


Portal Vein Thrombosis Associated with Liver Disease 


In three patients portal vein thrombosis was asso- 
ciated with hepatic pathology (Table 3). A 50-year-old 
alcoholic cirrhotic with bleeding esophagogastric 
varices temporarily controlled by intravenous Pitres- 
sin® was explored in anticipation of performing a 
portacaval shunt. The portal vein was totally occluded 
by a fresh thrombus, which was extracted. After 
adequate portal flow was demonstrated, an end-to-side 
portacaval shunt was effected, reducing splanchnic 
venous pressure from 39 to 9 cm saline. He has ab- 
stained from drinking and remains well after 7 years. 
Another male with known congenital hepatic fibrosis 
and normal liver function had two bleeding episodes 
related to esophagogastric varices. A splenectomy had 
been performed at another hospital for splenomegaly, 
and this led to subsequent development of a sub- 
phrenic abscess. The venous phase of a superior 
mesenteric artery angiogram (Fig. 6) revealed a 
thrombus within the portal vein. A superior mesen- 
teric—inferior venacaval anastomosis was effected 
with a Dacron conduit, and the patient has continued 
to do well postoperatively. 


TABLE 3. Portal Vein Thrombosis Associated with Liver Disease in Three Cases 








P.T./Sex Age Hepatic Pathology Treatment Course 

J.L./M 51 Cirrhosis Thrombectomy- 7 yr. 0 bleed 
Portacaval shunt 

P.D./M 4l Congenital fibrosis Mesocaval-H graft | yr. 0 bleed 

D.D./M 46 Intrahepatic A-V fistula Attempted shunt DIED 


left hepatic lobectomy 
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PORTAL V. 
THROMBUS 





Fic. 6. Venous phase of superior mesenteric angiogram demon- 
strating thrombus in the portal vein and patent superior mesenteric 
vein. 


The third patient in this group was most unusual. 
This 44-year-old man was admitted in May, 1978 with 
a history of bleeding esophagogastric varices. In 
1956-58 he had undergone total colectomy and 
ileostomy for ulcerative colitis. In 1965 he had a sub- 
total gastrectomy for massive upper gastrointestinal 
bleeding. Two weeks prior to his admission to Strong 
Memorial Hospital he again bled massively, and large 
varices were noted. Angiography revealed thrombosis 
of the portal and splenic veins and a patent superior 
mesenteric vein. His bilirubin at that time was 8.2, 
and needle biopsy of the liver showed normal archi- 
tecture and cells. One week later a repeat angiogram 
demonstrated a large hepatic artery and a questionable 
A-V fistula within the liver. He continued passing wine- 
colored stools after transfer to Strong Memorial 
Hospital. Repeat angiography showed a large intra- 
hepatic A-V fistula with retrograde flow through the 
veins of Sappey into the esophageal vein (Fig. 7 A and 
B). At operation the portal vein was noted to be 
thrombosed, and a No. 19 Dacron H graft mesocaval 
shunt was attempted. It clotted immediately after 
release of the occlusive clamps, and reconstruction 
was met with the same result. The conduit was there- 
fore removed, and the venotomies closed. Post- 
operatively he developed intermittent jaundice, which 
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subsided. He was readmitted two months later, and the 
fistula was removed by performing a left hepatic 
lobectomy. This procedure, unfortunately, was com- 
plicated by uncontrollable bleeding from portal col- 
laterals in the hepatoduodenal region, and the patient 
expired during the immediate postoperative period. 


Discussion 


The pattern and consequences of bleeding asso- 
ciated with varices secondary to extrahepatic portal 
hypertension are distinctly different from those in 
patients in whom the varices are secondary to hepatic 
disease. Although bleeding was alarming in many of our 
patients, in only two did it necessitate an emergency 
operation. This feature is in concert with many pre- 
vious reports.?*!! [n the large series of Voorhees and 
Price'! death could be attributed to exsanguination 
in seven patients (5%). In the experience of Fonkalsrud 
et al.* none of the 69 pediatric cases required an emer- 
gency shunt. However, others! *'* report that death 
associated with hemorrhage occurred more frequently, 
i.e., 13-31%. 

Recurrent bleeding episodes are common. In our 
series nine pediatric cases had a total of 35 bleeds, 
while the nine adults who bled did so 21 times. In two 
published reports?^? children averaged five bleeding 
episodes. Therefore, although bleeding is usually well 
tolerated, patients must live with a realization that 
recurrence is a distinct possibility. 

Surgical procedures to stop hemorrhage from varices 
or obviate future bleeding in these patients have 
included direct attacks such as interruption of the 
esophagogastric veins and esophagogastrectomy, sple- 
nectomy, makeshift shunts and two classic shunting 
procedures, i.e., mesocaval and splenorenal. In most 
series! ? 559.1! the overwhelming majority of patients 
have rebled when treated by any procedure other than 
a mesocaval or splenorenal shunt. It has been sug- 
gested?^? that a shunt under | cm in diameter is un- 
likely to remain patent or to effectively prevent sub- 
sequent bleeding. 

In reference to the mesocaval and splenorenal 
shunts, Clatworthy? reported 12 successes and nine 
failures, while seven of 15 patients in the series of 
Fonkalsrud et al. had thrombosis of their shunts and 
rebled. Our experience is dissimilar and parallels 
that of Foster? and Bismuth and Franco,” who achieved 
patency in 8796 of children, using veins between 
2 and 10 mm in diameter. In the presently reported 
series seven of eight shunting procedures in the pedi- 
atric patients were successful, while four of five adult 
shunts maintained their patency. This leads us to 
believe that a major shunt can be constructed, antici- 
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FiG. 7. A) Selective he- 
patic arteriogram demon- 
strating A-V fistula within 
the liver. B) Venous phase 
demonstrating reversed flow 
through veins of Sappey 
and into the esophageal 
varices. 


pating patency and prolonged relief from bleeding both 
in children and in adults. 

Three of the presently reported patients in whom a 
mesocaval or splenorenal shunt failed or could not 
be performed continue to do well, and only one of 
these patients has experienced multiple major bleeding 
episodes. This parallels the report of pediatric? and 
adult" series. By contrast, Voorhees and Price! 
indicate that 87% of their patients in whom a shunt 
failed required a subsequent operation for significant 
bleeding. 

The report of Voorhees et al." was the first to 
focus on postshunt encephalopathy in patients with 
extrahepatic portal hypertension. Major psychologic 
and psychiatric problems were noted in the small group 
of patients, and most of these had accompanying 
hyperammonemia. In the large review from the same 
institution, central nervous system disorders occurred 
in 22% and 29% of patients with extrahepatic portal 
hypertension subjected to the splenorenal or mesocaval 
operations, respectively. However, the incidence of 
neuropsychiatric disorders was not correlated with 
patency, and a 1946 incidence of emotional disorders 
Occurred in patients undergoing esophagogstrectomy, 
making it difficult to ascribe an etiologic factor to the 
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shunt per se. It is quite possible that the chronicity 
of illness and repeated hospitalization were contribu- 
tory. In none of our patients has encephalopathy been 
a problem, nor has this occurred in the experience of 
others.*' 

The summation of factors, which include 1) a low 
incidence of exsanguination as a consequence of initial 
and recurrent bleeding varices, 2) a high incidence 
of recurrent bleeding, 3) reasonable success with 
classic shunting procedures both in children over five 
and in adults and 4) a negligible incidence of true 
encephalopathy, suggests that a mesocaval or spleno- 
renal shunt should be performed on an elective basis 
in patients with extrahepatic portal hypertension, if 
patency of a large splenic or mesenteric vein has been 
defined. Failure to maintain patency of a portal- 
systemic shunt or a pathologic situation which pre- 
cludes performance of such a shunt in this category 
of patients may be attended by recurrent bleeding, but 
the overall prognosis is good. 
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DISCUSSION 


DR. JERE W. Lorb, JR. (New York, New York): I do not recall 
a paper on this subject being presented in the last decade at a 
major surgical meeting. 

A recent operation for portal hypertension in October repre- 
sented the one hundredth patient that I have operated upon from 
January, 1947 till October, 1978. Of these 100 patients, five repre- 
sented an extrahepatic block, and they bear out two or three 
of the points that Dr. Schwartz made. These patients are ex- 
cellent risks. All five were operated upon electively and none 
of the five experienced an encephalopathic episode since their 
procedure. 

The thrust of my comment is directed towards the selection of 
an appropriate operation for the individual patient and not to 
try to do the same procedure for everyone. Dr. Schwartz has de- 
scribed a variety of procedures. 

Of the five patients, two of them had not been previously operated 
upon. One was a woman of 39, the other a lad of 15. They bore 
out the principle which the late Dr. Blakemore emphasized so 
often: Never to remove a spleen for Banti's syndrome, unless the 
surgeon was prepared to do a splenorenal shunt if indicated. These 
two patients experienced a massive hemorrhage from an extrahepatic 
block. One was operated upon in 1952 and 26 years later she is 
in excellent health, her only problem being a tendency towards 
obesity. The boy, a diabetic for eight years, was operated upon 
at the age of 15, some 22 months ago. In both cases the spleen 
was very large and the splenorenal shunt was easily constructed. 
He also has been well and has gained from 113 to 143 Ibs. (slide) 
This preoperative angiogram showed the arterial phase with 
the celiac axis demonstrated and the next slide (slide) shows the 
venous phase. This is the splenic vein, the large mesenteric vein, 
and the large portal vein which is blocked as it enters the liver. 

The second type of operation which we carried out was in 
a patient who had had a splenectomy at the age of 6. I saw him 
at 32, some eight years following a subtotal colectomy for ul- 
cerative colitis. He had experienced multiple variceal hemorrhages 
over many years, some of which were mild and some major. We 
carried out, following angiography, a mesocaval H-graft with 
a Teflon prosthesis. He lived 4 % years and never bled again, 
but died from carcinoma of the rectum secondary to his ulcerative 
colitis. 

And the last two patients with extrahepatic blocks represent 
individuals in whom the superior mesenteric vein was not avail- 
able because of its small size. Their spleens had been removed 
many years earlier. In each patient a subtotal esophagectomy was 
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performed, the first on the left side bringing the cardiac end of the 
stomach above the aortic arch and in the second patient anas- 
tomosis was carried out on the right side, bringing the cardia 
to near the apex of the thorax. The first of these two patients 
was followed for 11 years and was then lost to follow-up. She 
never had another hemorrhage. The other one was followed for 
21 years. never bled and died three years ago from an unrelated 
cause. 

So I think if one is going to do an operation on the gastrointestinal 
tract then a subtotal esophagectomy is a better procedure than an 
esophagogastrectomy. 

Recently we have been using a Gore-Tex" prosthesis for the 
mesocaval H-grafts. (slide) This is a postoperative study with the 
catheter placed in the vena cava from the femoral vein. One sees 
the graft, the vena cava and the superior mesenteric vein. I think 
this offers some advantages over the Teflon and Dacron* because 
of its thinner neointima and hence allows the surgeon to use a smaller 
size. i.e. 14-16 mm, instead of a 20-22 mm Dacron or Teflon 
prosthesis. 


DR. ARTHUR B. VooRHEES, JR. (New York, New York): Dr. 
Schwartz s paper has brought into focus points relevant to 
the natural history and therapy of extrahepatic portal hypertension, 
and has occasioned us in New York to review our most recent ex- 
perience with 131 patients undergoing approximately 230 operations, 
often in a vain attempt to control recurrent variceal hemorrhage 
over the past 35 vears. 

We agree that the mesocaval shunt is an exeellent procedure for 
reducing portal pressure, particularly in the young. We also agree 
that rebleeding is relatively frequent in the nonfunctioning shunts, 
and that death from exsanguination is very rare. Dr. Schwartz has 
pointed out the incidence in various series. 

We agree that conservative therapy is associated with a relatively 
good prognosis in cases where an intolerable bleeding pattern has 
not been established. 

Where we sharply disagree with this report is that which con- 
tends that the successfully shunted extrahepatic patient need not 
fear neuropsychiatric disorders. We believe that we have identified 
a serious manifestation of portal systemic encephalopathy, pri- 
marily psychiatric in form, most significantly eoncentrated in the 
young, with a peak in incidence between five and ten years follow- 
ing the shunt. 

The attack rate after this interval is about 60% where the shunt 
was performed in the 10-year-old age group, 43% in the under 30 
group and 25% in the over 30 years of age group. 

Concerned by these findings, we asked a ceoperating team of 
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neurologists, psychiatrists and psychologists to study in detail a 
group of successfully shunted patients in as controlled a setting as 
possible. Their findings in this finely tuned study can be sum- 
marized as follows. 

(slide) Basically, the study involved two groups, 9 patients with 
cirrhosis and nine patients with normal livers. To enter the study, 
the patient had to live in the vicinity of New York and be avail- 
able to the clinic for periodic visits. In the group that was fol- 
lowed for four to 11 years following the shunt, there were three 
with normal livers, and the remaining were with abnormal livers 
(cirrhosis). 

In a subsequent grouping, where the follow-up period was be- 
tween 12 and 19 years, all patients except one had normal livers, 
indicating the attrition of the underlying cirrhosis patient in the 
overall study. 

In the clinical evaluation, in the normal liver group, followed for 
only a few years, it was difficult for the psychologist to identify any 
measurable change. Psychiatric change, on the other hand, was quite 
striking, with at least two patients requiring institutional care. 
Neurological changes were minimal. 

In the laboratory evaluation, in the short-term follow-up group 
the number of abnormalities in EEG, EMC, nerve conduction, and 
serum ammonia levels was scattered; however, later it became al- 
most uniformly abnormal. 

In brief, we believe that shunting, even in the presence of a 
normal liver, is associated in time with significant neuropsychiatric 
changes. 


DR. SESHADRI Rasu (Jackson, Mississippi): I would like to pre- 
sent a modification of the Warren shunt which we prefer at the Uni- 
versity of Mississippi Medical Center. 

(Slide) Briefly, we take a segment of the internal jugular vein 
and use it as a jump graft between the splenic vein and the renal vein. 

(Slide) And then, at the same time, we ligate the splenic vein 
proximal to this jump graft, so that this forms a functional Warren 
shunt. We prefer the Warren shunt, because, as you know, the 
incidence of postshunt encephalopathy is negligible. This particular 
modification has several advantages over the original Warren shunt; 
Mainly, blood loss and operating time are markedly reduced; and 
this modification reduces a somewhat difficult operation into an 
easy technical procedure: (Slide) In the original Warren procedure, 
you have to mobilize the splenic vein rather extensively, and that's 
where the blood loss comes in. On the back side of the splenic 
vein there are numerous pancreatic branches — stubby high-pressure 
vessels, which are easily torn, and blood loss here can be 
considerable. 

By using the jump graft, this problem is avoided because only 
about an inch of the splenic vein needs to be cleared in its antero- 
lateral aspect, to place a partial occlusion clamp, and sew the jump 
graft in; this modification can be performed in about two hours 
or so, with less than two units of blood loss. 

We have performed this modification in six patients, and we have 
follow-up arteriograms ranging from six months to three years after 
the procedure. All except one have stayed open. All six patients, 
including two in Child's Class C, have done well. There has been 
no recurrence of bleeding, except in the patient with the occluded 
shunt. 

We present this modification for your consideration as a worth- 
while alternative to the Warren shunt. 


DR. ATEF SALAM (Atlanta, Georgia): The authors have clearly 
demonstrated the advantages of surgical decompression of varices 
in this type of portal hypertension. 

However, like Dr. Voorhees, we have been increasingly alarmed 
by the late onset of encephalopathy in some of these patients follow- 
ing total shunting procedures. We are, therefore, taking a closer look 
at the status of portal venous perfusion of the liver in patients with 
extrahepatic portal hypertension. We have found that in this con- 
dition the liver continues to receive a substantial proportion of the 
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portal venous blood return due to the development of collateral 
channels between the extra- and intrahepatic branches of the portal 
vein. The creation of a mesocaval shunt in such cases results in 
complete diversion of this collateral portal venous flow to the in- 
ferior vena cava with subsequent loss to the liver of this important 
component of its blood supply. The more recently described selec- 
tive shunt is designed to decompress the varices without interfer- 
ing with portal venous blood flow. This is believed to be the reason 
for the exceedingly low incidence of hepatic encephalopathy in 
cirrhotics after this procedure. Preservation of collateral portal 
venous perfusion of the liver by the selective shunt might also prove 
to be advantageous in patients with extrahepatic portal hypertension. 
Long-term follow-up of a sufficient number of such patients is ob- 
viously needed before any meaningful conclusions can be made. 
Nevertheless, we were quite impressed by the findings in two pa- 
tients whom we recently studied at Emory University Hospital. Both 
patients had extrahepatic portal hypertension. 

(Slide) The first patient had a conventional splenorenal shunt. 
She did well for ten years. She then began to develop symptoms 
of encephalopathy which gradually became worse. Laboratory 
studies during her recent admission to our clinical research unit 
revealed marked impairment of protein metabolism. The angio- 
graphic studies as shown by these slides established shunt patency 
but failed to demonstrate any portal blood flow to the liver. 

(Slide) The second patient on the other hand, had a selective shunt 
operation which was also patent as shown by this slide. If we com- 
pare the pre and postoperative levels of portal venous perfusion to the 
liver. on these slides, we find no appreciable difference. This pa- 
tient had no clinical or laboratory evidence of hepatic encephalopathy. 


DR. W. DEAN WARREN (Atlanta, Georgia): Schwartz is an interna- 
tional authority in this field. We respect his views very much. He 
reported several series in which they had had little or no encepha- 
lopathy. There are also several in which encephalopathy has been 
a problem; and these have increased in recent years. 

There is no question that if you maintain patency of the shunt 
with complete diversion of the portal flow, as he showed in his 
portacaval shunt, for ten to twenty years, there will be changes 
that are demonstrable both in the liver and in the central nervous 
system. I currently as reviewing the world's literature on the subject 
(because we have not had a great experience in children) and I’m 
in the process of documenting this very clearly. I have seen un- 
published data from Guhuray et al. in Calcutta which shows the 
portal fraction of total hepatic blood flow in these patients may be 
as high as 30-40%. If this is diverted, one may see the portaprival 
syndrome, which is well known to you all. 

Among the more important data in this regard are those from 
Denver, where Starzl, doing the noncirrhotic patients for hyper- 
lipidemia, and doing progressive biopsies, has already seen the 
electron microscopic changes which are characteristic of this syn- 
drome in all animals. This is the process of liver atrophy and central 
nervous system damage after prolonged deprivation of portal flow 
from the liver. 

It may take 20 years, but if you operate on a 12-year-old child, 
such as was shown by Dr. Salam, they may become encephalo- 
pathic by age 32. The patient that was shown is clearly encephalo- 
pathic at 38. So we think that in young people with normal livers 
and portal collateralization there is a compelling reason to try and 
preserve portal flow. 


DR. SEYMOUR I. SCHWARTZ (Closing discussion): The first, Dr. 
Lord, could be regarded as the "'fustest^', because he was the first 
to do the shunt, and Dr. Voorhees the "mostest, ` without any 
question. 

The point made by Dr. Lord regarding the use of the H-graft we 
have been concerned with the use of a prosthetic in a child, not know- 
ing the total experience with 20—30 years' use of either Gore-Tex or 
Dacron, and so we have gone to the use of the natural vessels in 
the shunt. 

In reference to the appropriateness of subtotal esophagectomy, 
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to be contrasted to subtotal esophagectomy and gastrectomy, in the 
patient described to you, and in others, we have noted significant 
varices within the fundal portion of the stomach. and felt it appro- 
priate to remove it, and also felt it appropriate to combine and in- 
corporate in that operation an interposition to prevent reflux. 

I really had not anticipated the aspect of the selective splenorenal 
shunt —so named, the Warren shunt —in this discussion. 

In reference to the points made by Dr. Voorhees and Dr. Salam 
and Dr. Raju, time is going to have to be the ultimate judge. We 
and others have not found significant encephalopathy in any of these 
patients. Dr. Voorhees is describing a different circumstance from 
what you and I would consider to be encephalopathy in the cirrhotic 
patient. 

Now, in the past pontifications relating to the fact that the 
selective splenorenal is appropriate when there is significant adhepatic 
flow— and I would agree to that —these patients, in general do not 
have significant adhepatic flow, despite the fact that vou see a 
racemose distribution of blood vessels. The application of Poiseuille’s 
law, since they are multiple vessels rather than a single vessel, in- 
dicates that the flow is minimal, and showing a single splenoporto- 
gram or angiogram, time phased, really does not tell us anything 
about flow, a point which Dr. Warren has made in many discussions 
in the past. 

My concern regarding the relative appropriateness of a spleno- 


Ann. Surg. e May 1979 


renal, which has attractive features to it, is that when you decom- 
press a hypertensive system, you decompress all of the system. 
You will do that too, in this case, with a selective splenorenal, 
because the veins that are coursing to the liver are the veins of 
Sappey, the veins of Retzius, which are in continuity with the other 
varices. I wonder whether, in time, they will not be decompressed. 

In reference to the time factor, I am also somewhat concerned 
by the growing evidence appearing in the literature of what happens 
in time with the selective splenorenal shunt vis-a-vis stealing from 
the adhepatic flow in the portal vein. Since, as you so rightly point 
out, these patients must be followed over a long period of time, 
given a long period of time, will they not steal from the protal vein 
and end up as any other classic-type shunt? 

Now, I'm disturbed by the neuropsychiatric symptoms. In our 
manuscript we indicate that two of our patients have had trouble. We 
don't know, as others have not known, whether this cannot be 
related to the fact that they are young children with multiple hos- 
pitalizations, and there is a psychologic trauma associated with this 
event. 

I can only add anecdotally the fact that one of our long-term 
follow-ups, a 16 year follow-up. is a college student who was just 
elected to Phi Beta Kappa. and the second, the 18 year follow-up, 
is the Chairman of the Department of History at the University of 
Michigan. 
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S J In patients with serious bacterial infection, the 

e ecting choice of antibiotic therapy is usually made on the 

an aminoglycoside: basis of the effectiveness-to-risk ratio. This considera- 
+ tion is particularly important when an aminoglycoside 


antibiotic is indicated. 
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septicemia 
serious lower respiratory infections 
gastrointestinal infections, including 


microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 


peritonitis bacter-Serratia group, Citrobacter sp., and 
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(coagulase-positive and coagulase-negative). 


= The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity: 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).4 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa. Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococca! infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 
Warnings: See WARNINGS box above. 

ePrecautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 


Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —!.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

l. V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually shou!d be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) s to divide the normally recommended dose by 
the patient's serum creatinine 


Table 1. Dosage Schedule Guide for Adults with Norma! Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1 mg/kgq8h 
(Total, 3 mg/kg/day) 
mg/dose ml/dose* 
q8h 
120 mg 3 ml 
115 mg 2.9 ml 
110 mg 2.75ml 
105 mg 2.6 ml 
100 mg 2.5 mi 
2.4 ml 
2.25 ml 
2.1 ml 


95 mg 
90 mg 
85 mg 
80 mg 2 ml 


1.9 ml 
1.75 ml 
1.6 ml 
1.5 ml 
1.4 ml 
50 mg 1.25 ml 
45 mg 1.1 ml 
40 mg l ml 


75 mg 
70 mg 
65 mg 
60 mg 
55 mg 
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*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks'" (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 
Indianapolis, Indiana 46206. 


e a 2 Eli Lilly Industries, Inc. 


Carolina, Puerto Rico 00630 


800646 
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POSTOPERATIVE PAI 


. prompt narcotic/analgesic 
relief without A.PC. | 


The principal analgesic ingredient, oxycodone, is 
a semisynthetic narcotic with. multiple actions 
qualitatively similar to those of morphine. The 
analgesic effect of oxycodone begins within 10 to 
15 minutes after oral administration, peaks at 45 
minutes. and persists for 3 to 6 hours.* Acetamin- 
ophen, a non-narcotic analgesic, complements 
the pain relief provided by oxycodone 


Summary of Prescribing Information 
Contraindications: Hypersensitivity to oxycodone or 


acetaminopher 


Warnings: Drug dependence Oxycodone can pro 
duce drug dependence of the morphine type and 
p may be abused Psychic dependence. physical 


depen ence and tolerar Ce may develop upor 


repeated administration. prescribe and administer 


with same caution appropriate to other oral narcotic- 
containing medications. Subiect to the Federal Con 
trolled Substances Act 

Usage in ambulatory patients Caution patients that 


oxycodone may impair mental and or physical abili- 
for performance of potentially hazardous 


tasks such as driving a car or operating machinery 


tes requirec 


- 


Interaction wit ther G entra Nervous System 
depressants Patents receiving other narcotic anal 
gesics. general anesthetics, phenothiazines, other 
tranquilizers. sedative-hypnctics or other CNS 
lepressants (including alcohol) with TYLOX capsules 
may exhibit addıtve CNS depression When such 


romnned 
| IDITIeu H 


vv 
therapy is contemplated. the dose of one 
F 


Cl ( 


or both agents should be reduce: 
Usage in pregnancy. Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 

Usage in children Should not be administered to 


children 


r capacity to elevate cerebrospinal fluid 
pressure may be markedly exacgerated in the pres- 
P ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 


Acute abdominal conditions: 7 YLOX capsules or 
other narcotics may obscure the diagnosis or clinica 
course of acute abdominal conditions 


Special risk patients’ Administer with caution to cer- 
tain patients such as the elderly or debilitated. and 
those with severe impairment of hepatic or rena 
function, hypothyroidism, Addison's disease. and 
prostatic hypertrophy or urethral stricture 





Adverse Reactions: Most frecuent Lightheaded- 
ness, dizziness. sedation. nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients: some of these reactions may be alleviated if 
the patient lies down Others euphoria. dysphoria 


constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient It may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who 





have become tolerant to the analgesic effect of nar- 
cotics TYLOX capsules are given orally Usual adult 


dose is one capsule every 6 hours as needed for 


pair 
Drug Interactions: CNS depressant effects may be 
additive with that of other CNS depressants. See 


Warnings i 
irnings oxycodone HCI* 4.5 mg, 


Caution. Federal law prohibits dispensing without 
4. prescriptior | oxycodone terephthalate* 0.38 mg. 
or information on symptoms. treatment of over- 

dosage. see full prescribing information acetaminophen 200 "mg 


Full directions for use should be read before adminis 


ferner or prseRbIO *Warning: May be habit forming. 


*Halpern. LM. and Bonica, JJ Analgesics, in 
Modell, W. ed Drugs of Choice 1976-1977, St Louis 


The ( $ . . 
McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 © McN 1978 


V. Mosby Co., 1976. p 213 
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Trauma, sepsis, injury, and disease are all catabolic processes 
that can deplete the body’s nitrogen reserves. Aggressive 


nutritional support should be provided to restore a positive 
nitrogen balance. 
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Deca-Durabolin is a powerful anabolic steroid which promotes tissue-building 
processes and reverses catabolism. Used as an adjunct to other modes of 
nutritional therapy, Deca-Durabolin may help to develop a positive nitrogen 
oalance. Its high anabolic/androgenic ratio allows the employment of doses that 
provide significant anabolic effects with reduced risk of androgenic effects. 


Deca-Durabolin 


nandrolone decanoate Injection, NF 


BRIEF SUMMARY: Please consult full product information in the package 
insert before prescribing. 


NAS/NRC review panels have classified Deca- 
Durabolin possibly effective in the treatment of those 


conditions in which a potent tissue-building or protein- 
sparing action is desired (e.g. pre and post surgical care, 
burns). 





CONTRAINDICATIONS: 

1. Male patients with carcinoma of the prostate or breast. 2. Carcinoma of the 

breast in some females. 3. Pregnancy, because of masculinization of the fetus. 

4. Nephrosis or the nephrotic phase of nephritis. 

WARNING: Anabolic steroids do not enhance athletic ability. 

PRECAUTIONS: 

1. Hypercalcemia may develop both spontaneously and as a result of hormonal 

therapy in women with disseminated breast carcinoma. If it develops while on 

this agent, the drug should be stopped. 2. Caution is required in administering 

these agents to patients with cardiac, renal or hepatic disease. Edema may 

occur occasionally. Concomitant administration with adrenal steroids or ACTH 
may add to the edema. 3. If amenorrhea or menstrual irregularities develop 

the drug should be discontinued until the etiology is determined. 


Dosage of the anticoagulant may have to be decreased in order 
to maintain the prothrombin time at the desired therapeu- 
tic level. 5. Anabolic steroids have been shown to 
alter glucose tolerance tests. Diabetics should 

be followed carefully and the insulin or oral 


4. Anabolic steroids may increase sensitivity to oral anticoagulants. 


hypoglycemic dosage adjusted accordingly. 6. Anabolic steroids should be 
used with caution in patients with benign prostatic hypertrophy. 7. Serum 
cholesterol may increase during therapy. Therefore, caution is required in 
administering these agents to patients with a history of myocardial infarction or 
coronary artery disease. Serial determinations of serum cholesterol should be 
made and therapy adjusted accordingly. 
ADVERSE REACTIONS: 
1. In Males: a. Prepubertal: 1) Phallic enlargement, 2) Increased frequency of 
erections, b. Post-pubertal: 1) Inhibition of testicular function and oligospermia, 
2) Gynecomastia. 2. In Females: a. Hirsutism, male pattern baldness, deepening 
of the voice and clitoral enlargement. These changes are usually irreversible 
even after prompt discontinuance of therapy and are not prevented by 
concomitant use of estrogens, b. Menstrual irregularities, c. Masculinization of 
the fetus. 3. In Both Sexes: a. Nausea, b. Increased or decreased libido, c. Acne 
(especially in females and prepubertal males), d. Inhibition of gonadotropin 
secretion, e. Bleeding in patients on concomitant anticoagulant therapy, f. 
Premature closure of epiphyses in children. 4. Alterations in these clinical 
laboratory tests: a. The metyrapone test, b. Glucose tolerance test, c. The 
thyroid function tests: a decrease in the PBI, in thyroxine-binding capacity and 
radioactive iodine uptake, d. The electrolytes: retention of sodium, chlorides, 
water, potassium, phosphates and calcium, e. Liver function tests: 1) Increased 
serum cholesterol, 2) Suppression of clotting factors Il, V, VII, and X. 5. There 
have been rare reports of hepatocellular neoplasms and peliosis hepatis in 
association with long-term androgenic-anabolic steroid therapy. 
SUPPLIED: 
Deca-Durabolin (in sterile sesame oil solution for intramuscular injection) is 
available in a potency of 50 mg./cc. with 1096 benzyl alcohol (preservative): 

1 cc. ampuls, box of 4. NDC #+0052-0696-14 

2 cc. multiple dose vial. NDC +0052-0696-02 
Also available in a potency of 100 mg./cc. with 1096 benzyl alcohol 
(preservative): 

2 CC. multiple dose vial. NDC +0052-0697-02 
CAUTION: 
Federal law prohibits dispensing without prescription. 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. 07052 


Organon 


A PART OF /^kZOna INC 
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Come Better Products 
for Wound Management 





From the moment the 
surgeon's blade cuts 
through the skin, the 
healing process begins. 


As each layer is cut, blood 


from incised vessels fills 
the wound. Platelets 
react to help create 
Stasis in surrounding 
small vessels to prevent 
hemorrhage at the 
operative site. 


Viewed from the surface 
of atarget organ (bowel), 
this artist's conception 
shows the incisional 
wound layers and adja- 
cent organs at the onset 
of a typical procedure 
—and the beginning 

of the healing process. 


All wounds do not heal 
at the same rate. Prog- 
ress depends on the 
amount of tissue loss or 
damage and can be in- 
fluenced by many fac- 
tors — infection, foreign 
material in the wound, 
disruption of fragile 
internal structures. 


Analyzing Surgical Needs 
The effects of surgical activity must 
be controlled promptly to allow the 
operation to proceed, prevent added 
damage and permit normal healing. 
Blood that may obscure the site must 
be sponged away. Non-target organs 
must be handled gently, and those 

in the operative field may need 
protection by packing or walling off. 


Only by studying the body's reaction 
to trauma and the needs of surgery 
have we developed the functional lap 
pads and sponges available today. 
SOF-WICK® Lap Pads and RAY-TEC® 
Lap Pads and Sponges deliver the 
features required. 


Sterility, X-Ray Detectability 
and Convenience 

The sterility of every Johnson & Johnson 
PATIENT-READY® product is guar- 
anteed - sterility verification is 
performed on every lot of product 
prior to release. 

Packages are 

designed 


| PRODUCTS | INC. 


The Leader in Wound Management 
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to preserve sterility and help assure 
aseptic delivery at the point of use. For 
added protection, all SOF-WICK® and 
RAY-TEC® Surgical Sponges have a 
radiopaque marker warranted to be 
X-ray detectable. 


SOF-WICK Lap Pad also has advan- 
tages inherent in its unique nonwoven 
rayon fabric: high absorbency, purity 
and soft texture. RAY-TEC Lap Pads 
and Sponges offer the finest surgical 
grade gauze obtainable. 


Providing More Than 
Products Alone 
Johnson & Johnson provides more 
than excellent products. Our rep- 
resentatives also offer the expertise, 
services and educational aids that 
create a total wound management 
system. Ask to see our 
Postoperative Wound Management 
training program. It's 

part of our commitment 
to help improve 
. the quality 
3 of patient care. 


pazine 


chlorperazine 


brand of 





For prompt control 


of severe 


nausea and vomiting. 


* Unsurpassed antiemetic action 
*12 dosage forms and strengths 





brand of 


prochlorperazine 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 years 
of age. In children with acute illnesses or dehydration, 
use only under close supervision. 


Before prescribing, see complete prescribing information 
in SK&F literature or PDR. The following is a brief 
summary. 


Indications: Management of the manifestations of psy- 
chotic disorders; management of psychoneurotic patients 
displaying primarily symptoms of moderate to severe 
anxiety and tension; and for control of severe nausea 

and vomiting. 


Compazine' has not been shown effective in the manage- 
ment of behavioral complications in patients with mental 
retardation. 


Contraindications: Comatose or greatly depressed states 
due to C.N.S. depressants; bone marrow depression; 
pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur 
secondary to 'Compazine' may be confused with the 
central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye's syn- 
drome or other encephalopathy. The use of 'Compazine' 
and other potential hepatotoxins should be avoided in 
children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias 
or jaundice) to any phenothiazine. Caution patients about 
activities requiring alertness (e.g., operating vehicles or 
machinery) especially during the first few days' therapy. 
Prochlorperazine may intensify or prolong the action of 
other C.N.S. depressants. Not recommended for children 
under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh 
hazards. 


Precautions: The antiemetic action of 'Compazine' may 
mask the signs and symptoms of overdosage of other drugs 
and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and 
Reye's syndrome (See WARNINGS). Postoperative aspiration 
of vomitus has occurred in a few surgical patients who 
received prochlorperazine as an antiemetic. Deep sleep and 
coma have been reported, usually with overdosage. Patients 
on long-term therapy, especially high doses, should be 
evaluated periodically for possible adjustment or discon- 


tinuance of drug therapy. In children with acute illnesses or 





SIKGF 


a SmithKline company 





mpazine 


dehydration, use only under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, 
blurred vision, skin reactions. Hypotension. Cholestatic 
jaundice, leukopenia, agranulocytosis. Fatty changes in the 
liver have been observed in a few patients who died while 
receiving the drug (no causal relationship has been estab- 
lished). Neuromuscular (extrapyramidal) reactions: motor 
restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions reported with Compazine 
(prochlorperazine, SK&F) or other phenothiazines: Some 
adverse effects are more frequent or intense in specific 
disorders (e.g., severe hypotension in mitral insufficiency 
or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; 
cerebral edema; prolongation and intensification of the 
action of C.N.S. depressants, atropine, heat and organo- 
phosphorus insecticides; dryness of mouth, nasal con- 
gestion, headache, nausea, constipation, obstipation, 
adynamic ileus, inhibition of ejaculation; reactivation of 
psychotic processes, catatonic-like states; hypotension 
(sometimes fatal); cardiac arrest; pancytopenia, thrombo- 
cytopenic purpura, eosinophilia; biliary stasis; lactation, 
galactorrhea, gynecomastia, menstrual irregularities, false- 
positive pregnancy tests; photosensitivity, itching, erythema, 
urticaria, eczema up to exfoliative dermatitis; asthma, 
laryngeal edema; angioneurotic edema, anaphylactoid 
reactions; peripheral edema; reversed epinephrine effect: 
hyperpyrexia; a systemic lupus erythematosus-like syn- 
drome; pigmentary retinopathy; with prolonged administra- 
tion of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits. 


EKG changes have been reported, but relationship to 
myocardial damage is not confirmed. Discontinue long- 
term, high-dose therapy gradually. 


NOTE: Sudden death in patients taking phenothiazines 
(apparently due to cardiac arrest or asphyxia due to failure 
of cough reflex) has been reported, but no causal relation- 
ship has been established. 


Supplied: Tablets — 5, 10 and 25 mg., in bottles of 100; 
Spansule* capsules — 10, 15, 30 and 75 mg., in bottles of 
50; Injection — 5 mg./ml. in 2 ml. ampuls, 10 ml. vials, 
and 2 ml. disposable syringes; Suppositories — 2-1/2, 5 
and 25 mg.; Syrup — 5 mg./5 ml.; Concentrate (intended 
for institutional use only) — 10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only) — 5 and 
10 mg. tablets; 10, 15 and 30 mg. 'Spansule' capsules. 


Smith Kline &French Laboratories 
Philadelphia, PA 


The pain may 
persist for some 


time. Lets hold 


down the codeine 
as much as we can. 
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Introducing: p 


Phenaphen 


mS E 


Good idea. Ill give 
him Phenaphen-ó50 
with Codeine so we 


can take advantage 
of the full650 mg dose 
- of acetaminophen. 
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Acetaminophen content: 
Phenaphen-650 with Codeine 


compared with other "middle range“analgesics- 





Tylenol” No. 3 
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Phenaphen No OO.  — 


Phenaphen-650 





a aua 


with Codeine 





e the only analgesic/antipyretic with 30 mg codeine p/us 


650 mg acetaminophen. It stands alone! 


* provides additional analgesic medication without increasing 


the dosage level of codeine! 
* no caffeine to cause needless stimulation! 


e CIII control drug classification permits convenience of 


prescribing by phone under federal law! 


e a pharmaceutically elegant white, capsule-shaped tablet! 


aphen- 650 with Codeine (i 





Phen 


Each tablet contains: 





Codeine Phosphate, USP .............. 30 mg 
(Warning: May be habit forming) 
Acetaminophen, USP.................. 650 mg 


Indications: For the relief of mild to moderate pain. 
Contraindications: Hypersensitivity to acetaminophen or codeine. 
Warnings: Drug dependence. Codeine can produce drug de- 
pendence of the morphine type, and therefore, has the potential for 
being abused. Psychic dependence, physical dependence and 
tolerance may develop upon repeated administration of this drug and 
it should be prescribed and administered with the same degree of 
Caution appropriate to the use of other oral narcotic-containing medi- 
cations. Like other narcotic-containing medications, the drug is subject 
to the Federal Controlled Substances Act. 

Usage in ambulatory patients. Acetaminophen and codeine may im- 
pair the mental and/or physical abilities required for the performance 
of potentially hazardous tasks such as driving a car or operating ma- 
chinery. The patient using this drug should be cautioned accordingly. 


Interaction with other central nervous system depressants. Patients 
receiving other narcotic analgesics, general anesthetics, phenothia- 
zines, tranquilizers, sedative-hypnotics or other CNS depressants 
(including alcohol) concomitantly with acetaminophen and codeine 
may exhibit an additive CNS depression. When such combined therapy 
is contemplated , the dose of one or both agents should be reduced. 

Usage in Pregnancy: Safe use in pregnancy has not been estab- 
elished relative to possible adverse effects on fetal development. 
Therefore, acetaminophen and codeine should not be used in pregnant 
women unless, in the judgment of the physician, the potential benefits 
outweigh the possible hazards. 

Precautions: Head injury and increased intracranial pressure. The 
respiratory depressant effects of narcotics and their capacity to 
elevate cerebrospina! fluid pressure may be markedly exaggerated in 


A-H-[ROBINS 


the analgesic edge’ 





the presence of head injury, other intracranial lesions or a pre-existing 
increase in intracranial pressure. Furthermore, narcotics produce 
adverse reactions which may obscure the clinical course of patients 
with head injuries. 

Acute abdominal condition. The administration of acetaminophen 
and codeine or other narcotics may obscure the diagnosis or clinical 
course in patients with acute abdomina! conditions 

Special risk patients. Acetaminophen and codeine should be given 
with caution to certain patients such as elderly or debilitated, and those 
with severe impairment of hepatic or renal function, hypothyroidism, 
Addison's disease, and prostatic hypertrophy or urethral stricture. 
Adverse Reactions: The most frequently observed adverse reactions 
include lightheadedness, dizziness, sedation; nausea and vomiting. 
These effects seem to be more prominent in ambulatory than in non- 
ambulatory patients, and some of these adverse reactions may be 
alleviated if the patient lies down. 

Other adverse reactions include euphoria, dysphoria, constipation 


and pruritus. 
Dosage and Administration: Dosage should be adjusted according 
to the severity of the pain and the response of the patient. It may 


occasionally be necessary to exceed the usual dosage recommended 
below in cases of more severe pain or in those patients who have 
become tolerant to the analgesic effect of narcotics. Phenaphen with 
codeine is given orally. The usual adult dose for Phenaphen-650 
with Codeine is one tablet every 4 hours as required. 


Drug Interactions: The CNS depressant effect of acetaminophen and 
codeine may be additive with that of other CNS depressants. See 
WARNINGS. Read full prescribing information before prescribing. 


A. H. Robins Company, Richmond, Virginia 23220 


Carotid Sinus Syndrome: 


Treatment by Carotid Sinus Denervation 


HUGH H. TROUT, Ill, M.D.,* LYLE L. BROWN, M.D., JESSE E. THOMPSON, M.D. 


Hypersensitive carotid sinus is a rare cause of spontaneous 
syncopal attacks. It must be differentiated from the other more 
common causes, such as intrinsic cardiac disease, vasovagal 
responses, postural hypotension and cerebrovascular insuf- 
ficiency, although it may accompany these conditions. The 
definition of carotid sinus syncope is syncope elicited by stim- 
ulation of a hypersensitive carotid sinus. 

Nineteen patients with carotid sinus syncope were treated 
by carotid sinus denervation. Ages ranged from 48 to 83 with 
a mean of 65.5 years. Symptoms of marked dizziness or 
syncope were reproduced by gentle compression over the 
carotid bifurcation, while ECG monitoring revealed brady- 
cardia or transient asystole. Seventeen patients had carotid 
arteriograms, eleven of which were normal. One patient had 
stenosis of the external carotid artery, while five had stenosis 
of the internal carotid. The right carotid sinus was involved in 
ten patients, the left in three and both sides in six. All pa- 
tients underwent unilateral or bilateral carotid sinus denerva- 
tion. Five patients with internal carotid stenosis had con- 
comitant carotid endarterectomy. Complete relief of symptoms 
or marked improvement was noted in all but one patient. 
Postoperative follow-up ranged up to 15 years. Carotid sinus 
denervation is a simple, effective method of treating this 
disorder. 


OR CENTURIES WARRIORS AND PHYSICIANS have 
F recognized that an effective method of inducing 
loss of consciousness is deliberate carotid artery com- 
pression. Indeed the etymology of the word carotid 
is founded on the understanding of the consequences of 
carotid occlusion. In contrast to deliberate occlusion. 
however, on rare occasions inadvertent gentle carotid 
manipulation elicited by neck massage, turning the 
head, or even by a tight collar may produce similar 
symptoms of dizziness or syncope. In these situations 
the decreased cerebral blood flow is not caused by 
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occlusion of a carotid artery but instead is produced 
by stimulation of a hypersensitive carotid sinus result- 
ing in systemic hypotension or cardiac arrhythmia. Pa- 
tients with syncope whose symptoms are reproduced 
by gentle neck massage are said to have carotid sinus 
syndrome. Nineteen such patients have been treated 
since 1959. This report summarizes our experience 
with these patients. 


Methods and Materials 


Fifteen male and four female patients presented with 
numerous symptoms which always included snycope 
or marked dizziness. These symptoms were invariably 
reported during gentle unilateral carotid sinus massage 
during careful EKG monitoring. There were five epi- 
sodes of such prolonged asystole that resuscitative 
maneuvers were required. Figure | depicts a typical 
EKG tracing of asystole following unilateral carotid 
sinus stimulation. The age of patients at the time of 
evaluation ranged from 48 to 83 with an average of 
65.6 years. Arteriograms were performed on 17 pa- 
tients, and 11 of these were normal. One patient had 
stenosis of the external carotid artery, while five had 
stenoses of the internal carotid. The criteria used for 
determining operability were reproduction of the pa- 
tient's symptoms, with concomitant demonstration of a 
hypersensitive carotid sinus. A hypersensitive carotid 
sinus was defined for this purpose as a sinus which 
when stimulated by gentle neck massage resulted in 
asystole for more than two seconds, a bradycardia of 
more than 3046 of control or a drop in systolic blood 
pressure of more than 30 mm Hg. Table 1 includes the 
operations performed for treatment of carotid sinus 
syndrome. 
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| Fic. I. EKG tracing during 
carotid sinus massage (ar- 
row) showing asystole of 
4.8 seconds after stimula- 
tion of right carotid sinus. 
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The technique for carotid sinus denervation is as fol- 
lows: The patient is placed on the operating table in a 
supine position with a sheet beneath the shoulders and 
the head resting on a doughnut-shaped support and 
turned. away from the side to be operated upon. Pre- 
operative atropine is given, and with constant EKG 
and blood pressure monitoring, excessive manipulation 
is avoided during positioning and endotracheal intuba- 


tion in order to prevent inducing the reflex. Follow- 
ing satisfactory induction of endotracheal anesthesia, 
an incision is chosen according to whether or not a 
concomitant carotid endarterectomy is to be per- 
formed. If so, then the incision is the usual carotid 
endarterectomy incision, a curvilinear incision along 
the anterior border of the sternocleidomastoid muscle." 
If an endarterectomy is not planned, a transverse in- 


TABLE l. Summary of Data on Patients with Carotid Sinus Syndrome 








Preop Follow-up 
Patient Sex Age Symptoms Operation Result (mo.) 
l M 68 S RCD I, rarely mild dizziness 36* 
2 F 62 S LCD Relieved 185 
3 F 80 S LCD Relieved 66 
4 M 63 S RCD Relieved 10 
5 M 74 S RCD I, rarely mild dizziness 53 
6 M 62 S RCD Relieved 52 
7 F 68 S RCD I, orthostatic hypotension PA 
8 M 59 S RCD Relieved 29 
9 M 79 S RCD I, mild dizziness 83 
10 M 48 D RCD Relieved 144 
11 M 66 S RCD, LCD Developed heart block 116 
12 F 83 S RCD, LCD Relieved 38* 
13 M 64 D RCD, LCD Relieved it 
14 M 60 S RCD, LCD Relieved 156* 
15 M 65 S RCD&E Relieved' 81 
16 M 60 S RCD&E Relieved 24 
17 M 6l S LCD&E Relieved 35* 
18 M 52 S RCD, LCD&E Relieved 131 
19 M 71 S RCD&E, LCD&E Relieved 48* 





carotid denervation, RCD&E = right carotid denervation and endar- 
terectomy, LCD&E = left carotid denervation and endarterectomy. 


* = dead, S = syncope, D = dizziness, I = improved, * = resid- 
ual left hand paresis, RCD = right carotid denervation, LCD = left 
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cision is used in a skinfold at the level of the carotid 
bifurcation. With either incision the carotid bifurcation 
is exposed, and the sinus is gently infiltrated with 1% 
plain lidocaine prior to mobilization. The adventitia is 
stripped from the common carotid artery, the bifurca- 
tion, and for about | cm up both the external and in- 
ternal carotid arteries. All nerve fibers entering the 
crotch of the carotid bifurcation are ligated and divided 
until the bifurcation is completely free. A small drain 
is left in place, and the platysma muscle and the skin 
are closed in layers. The patient remains in bed for 36 
hours and then is allowed to walk with assistance until 
vasomotor stability is assured. The drain is removed 
the morning after the operation. 

If a carotid endarterectomy is performed the tech- 
nique employed is that previously reported.!™!8 If no 
endarterectomy is necessary and the patient is in a high 
risk category, the surgeon may safely elect to denervate 
the carotid sinus with the use of local anesthesia. 


Results (Table 1) 


Results of operation have been quite satisfactory. 
There has been no operative mortality. Fourteen pa- 
tients have remained completely free of their original 
symptoms at the time of their last follow-up or at death. 
Three patients were improved, having occasional mild 
dizziness. One of these had nioderate sensitivity of 
the unoperated sinus but was not subjected to opera- 
tion since he developed carcinoma of the prostate, 
from which he died. One patient was relieved of symp- 
toms for five years and then developed postural hypo- 
tension, parkinsonism and organic brain syndrome with 
recurrence of syncope in the upright position. Another 
patient was relieved temporarily, only to develop con- 
gestive heart failure and complete heart block requir- 
ing insertion of a pacemaker. One patient relieved by 
sinus denervation developed contralateral carotid 
stenosis and hypersensitive sinus several years later 
and underwent denervation and endarterectomy with 
relief. 

The only serious complication occurred in a patient 
who had denervation concomitant with endarterec- 
tomy; a mild, persistent weakness of the left hand was 
believed to be secondary to embolism of a platelet 
aggregation. 

Follow-up ranged from 10 to 185 months, with an 
average of 76 months. Seven long-term deaths occurred, 
two from cardiac causes, two from cerebral causes, 
two from cancer and one suicide. There has been 
no evidence of regeneration of nerves in a dener- 
vated sinus; this corroborates the results of others who 
have reported on this operation. 
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Discussion 


Hypersensitive carotid sinus is a rare cause of spon- 
taneous 8yncopal attacks. It must be differentiated 
from the other more common causes, such as vasovagal 
responses, intrinsic cardiac disease, postural hypo- 
tension and cerebrovascular insufficiency, although it 
may accompany these conditions. 

The two carotid sinuses are located at the bifurca- 
tion of each common carotid artery. The nerve fibers 
supplying the sinuses terminate in the sensory end 
organs in the walls of the artery and carotid body and 
are derived from afferent fibers from both the vagus 
and glossopharyngeal nerves, with efferent connec- 
tions from the superior cervical ganglion of the sym- 
pathetic trunk.?? The principal efferent pathway of the 
reflex arc is the vagus nerve." The carotid sinus reflex 
Is believed to have fundamental regulatory influences 
over cardiovascular function. The recognized changes 
after an increase in intrasinus tension are decrease in 
systemic blood pressure, bradycardia and slowing of 
respiration; the opposite effects follow a decrease in 
tension within the sinus.'® 

Though the carotid sinus baroreceptor reflex can be 
demonstrated in man, there is some doubt as to whether 
the carotid sinus is as powerful a regulator as are the 
extracarotid baroreceptors.'? Our clinical impression is 
that the carotid sinus is a relatively noncritical reg- 
ulator in the adult human; after either unilateral or bi- 
lateral carotid sinus denervation or carotid endar- 
terectomy, in which carotid sinus denervation is 
usually performed, the only vasomotor instability has 
been occasional transient hypertension for a few days 
postoperatively. 

Weiss and Baker? describe three possible responses 
followirig stimulation of a hyperactive carotid sinus: 1) 
the cardioinhibitory type of response with bradycardia 
or asystole, 2) the vasodepressor type of hypotensive 
resporise without cardiac slowing and 3) a primary cen- 
tral cerebral type not accompanied by either systemic 
hypotension or by bradycardia. Since this was postu- 
lated prior to the appreciation of the frequency and 
extent of extracranial carotid occlusive lesions, it can 
probably be safely assumed that patients in this third 
category had syncopal attacks as a result of cerebro- 
vascular insufficiency and not hypersensitive carotid 
sinus. Considering this, a reasonable classification 
would seem to be 1) the cardioinhibitory type, which 
is by far the more common, and 2) the vasodepressor 
type. One should keep in mind that either type can 
coexist with either a hemodynamically important oc- 
clusive lesion in one or both carotid arteries or with 
a clinically significant cardiac conduction defect. 

A workable definition of what constitutes a hyper- 
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active response has been proposed by Franke and is 
reviewed by Thomas.'® An abnormal response is one 
in which cardiac asystole lasts three or more seconds 
or systolic and diastolic blood pressure drop 50 mmHg 
or more. À borderline response is one in which asystole 
lasts two seconds, the heart rate slows by more than 
30% or the systolic blood pressure drops by more than 
30 mmHg. In our opinion a patient with symptoms of 
syncope or moderate dizziness reproduced by an ab- 
normal or borderline response to stimulation should 
be treated. 

Patients in whom carotid sinus syncope is suspected 
should have a thorough cardiac evaluation concen- 
trating particularly on cardiac conduction abnormali- 
ties. They should also be carefully examined for extra- 
cranial cerebral occlusive disease by listening for carotid 
bruits. A noninvasive test, occuloplethysmography. 
should, if available, also be performed in an attempt 
to detect diminished cerebral blood flow." If an oc- 
clusive lesion is suspected a cerebral arteriogram 
should be obtained. 

When provocative carotid sinus stimulation is per- 
formed, considerable caution must be exercised since 
five of our 19 patients required resuscitation following 
this maneuver. Many methods have been employed, 
but a satisfactory technique of carotid sinus stimula- 
tion is as follows: The patient is placed in a supine 
position, and, while a second examiner monitors both 
blood pressure and a continuous EKG tracing, gentle 
unilateral carotid massage is performed for 10—20 
seconds with the head in a relatively neutral position. 
Both sides are stimulated separately with several min- 
utes’ rest between sides. If neither stimulation elicits 
a response, the same maneuvers may be performed 
with the patient in a sitting position. The testing should 
be suspended immediately if a positive response is ob- 
tained or if marked dizziness or syncope develops. 
Simultaneous testing of both sides should never be 
performed, and testing should be done in an area where 
complete resuscitative equipment is readily available, 
such as a cardiac catheterization laboratory. During 
carotid sinus stimulation the examiner should avoid 
applying pressure sufficient to occlude the carotid 
artery. If cerebrovascular occlusive disease is sus- 
pected on the basis of physical examination or as a 
result of the occuloplethysmogram, the patient should 
be monitored as well with a continuous electroen- 
cephalogram during the carotid sinus stimulation. 

A hyperactive carotid sinus is not a subtle entity; 
if present, a positive response is quickly apparent. 
Among our patients elderly males with right-sided hy- 
persensitivity predominated. This same prevalence is 
noted in almost all reports of carotid sinus syncope. 
Predisposing factors include generalized arteriosclero- 
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sis, hypertension, coronary artery disease and diabetes 
mellitus .?:'* 

The normal response to carotid sinus massage is 
sinoatrial slowing with minimal increase in the PR in- 
terval.? When ventricular asystole occurs following 
stimulation of a hypersensitive sinus, the usual mecha- 
nism of this asystole is sinoatrial arrest with failure of 
lower escape pacemakers, although occasionally an 
alternative mechanism is atrioventricular block. 
Hartzler and Maloney? performed carotid sinus massage 
on 100 patients undergoing His bundle electrocardiog- 
raphy. Among their patients in whom a hypersensi- 
tive carotid sinus was detected, they noted an in- 
creased incidence of resting sinus bradycardia, right 
bundle branch block and mild aortic valve stenosis. 

Drugs which are said to potentiate carotid sinus hy- 
persensitivity are digitalis, methyldopa,’ morphine 
and thyroid extract.?? Several of our patients were tak- 
ing digitalis preparations, but we were unable to relate 
their sinus sensitivity to their medications. 

As implied above, a hypersensitive carotid sinus 
reflex following provocative stimulation without spon- 
taneous clinical symptoms does not require treatment. 
However, the carotid sinus syndrome, which may be 
defined as syncope or marked dizziness reproduced 
by a carotid sinus stimulation test, should be treated 
because of the considerable risk of injury in the elderly 
patient following a fall. Treatment modalities have in- 
cluded atropine, ephedrine, neck irradiation, glosso- 
pharyngeal transsection via a craniotomy, insertion of 
a cardiac pacemaker and denervation of the carotid 
sinus. 

In the cardioinhibitory type of hypersensitive carotid 
sinus, atropine sulfate, 0.5 mg orally four times a day, 
may be tried; in the infrequent vasodepressor type, 30 
mg of ephedrine two or three times daily may be 
effective. These measures, however, are rarely 
beneficial in those patients with obvious carotid 
sinus syncope, and other therapy is necessary. Though 
sectioning of the glossopharyngeal nerve has been per- 
formed,7'® this requires an intracranial approach and, 
given the success with other less extensive procedures, 
this procedure seems extreme. 

Three therapeutic modalities which have been re- 
ported to be reasonably successful are neck irradia- 
tion,’ insertion of a cardiac pacemaker*'!! and denerva- 
tion of the carotid sinus.!?:!6-?? 

Neck irradiation is said to be successful in about 
two-thirds of those treated, and in elderly high risk 
patients it may well be a method worth considering. 
The disadvantages would appear to be that the thera- 
peutic benefit is delayed, that the neck would receive 
substantial amounts of irradiation and that this method 
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Is probably not as effective as the other two. We have 
had no experience with it, however. 

Insertion of a cardiac pacemaker is usually suc- 
cessful and may be employed in those patients who 
have a concomitant conduction defect which itself may 
benefit by pacing. The disadvantages of cardiac pacing 
are that, relatively simple as it is to perform, it is more 
difficult than carotid sinus denervation and it requires 
more careful long-term follow-up to check on continued 
correct placement of the catheter and adequate battery 
charge. 

Carotid sinus denervation is the modality we have 
employed. It is simple to perform with minimal risk 
in the hands of an experienced surgeon, and it may be 
combined with a carotid endarterectomy in the patient 
with a stenotic lesion. If the technique for denervation 
described above is employed, there is no evidence of 
recurrent sinus reflex activity. Regeneration of nerves 
does not seem to occur. The only operative complica- 
tion among our 19 patients was a mild, permanent 
weakness of the left hand in a patient who had a severe 
left carotid stenosis with an ulcerated plaque, who had 
had a carotid endarterectomy at the time of the denerva- 
tion. This is one of seven mild permanent deficits fol- 
lowing carotid endarterectomy in 516 patients operated 
upon by the senior author (JET). Thus the risk of death 
or stroke appears to be minimal for denervation alone 
and 1-2% in those patients in whom both an endarterec- 
tomy and denervation are necessary. 

When bilateral denervation without endarterectomy 
is warranted, both sides may be operated upon at the 
same time. If endarterectomy is required on one or 
both sides, the operations should be staged a week or 
more apart. Though postural hypotension has been re- 
ported following bilateral denervation,? this complica- 
tion has not been observed following 264 bilateral 
cartoid endarterectomies performed by the senior au- 
thor and his partners, despite the fact that the carotid 
sinus nerves are usually routinely divided during 
endarterectomy. 

We do not attempt preoperative percutaneous anes- 
thetic injection of the carotid sinus, as we believe that 
this maneuver may provoke an attack. Also, once a 
patient's symptoms have been reproduced by gentle 
carotid sinus stimulation, we believe further diagnostic 
studies are unwarranted and may be dangerous. In that 
setting we would proceed to carotid sinus denervation 
or insertion of a cardiac pacemaker depending on the 
clinical situation. 


Protocol for Treatment (Table 2) 


There has been confusion regarding terminology 
and indications for different types of therapy for the 
hypersensitive carotid sinus. It has been clearly dem- 
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TABLE 2. Treatment 


Hypersensitive Carotid Sinus (HCS) 
Il. HCS 
2. HCS and CDD 
3. HCS and CVI 


No treatment 

Cardiac therapy 

Carotid endarterectomy 
and CS denervation 


Carotid Sinus Syndrome (CSS) 
4. CSS 
5. CSS and CDD 
6. CSS and CVI 


CS denervation 
Cardiac pacemaker 


Carotid endarterectomy 
and CS denervation 


CDD = cardiac conduction defect, CVI = cerebrovascular insuf- 
ficiency, CS = carotid sinus. 


onstrated by a number of observers that a carotid sinus 
may be hypersensitive when tested by massage or 
compression, but the patient may be completely 
asymptomatic; if this is so and if there are no associated 
diseases, no treatment is necessary. On the other hand, 
the patient may have an asymptomatic hypersensitive 
carotid sinus as well as an associated cardiac problem 
with a conduction defect or may have symptoms of 
cerebrovascular insufficiency with extracranial oc- 
clusive disease. In the former situation, appropriate 
cardiac therapy is in order with either drugs or a pace- 
maker, but carotid sinus denervation is not done. The 
patient with cerebral symptoms may or may not require 
carotid endarterectomy; if he does, denervation is done 
as an accompaniment of the endarterectomy. 

Carotid sinus syndrome is by definition a sympto- 
matic hypersensitive carotid sinus and occurs spon- 
taneously or is invoked by head turning, tight collars, 
etc. In its pure form it is unaccompanied by other 
serious disorders which may cause syncope. If this is 
the situation, it may be satisfactorily treated by drugs 
such as atropine; but, true carotid sinus syncope is rarely 
completely controllable by drugs and usually requires 
carotid sinus denervation. The syndrome may also oc- 
cur in patients who have cardiac conduction defects, 
and, depending upon the clinical situation, proper treat- 
ment may be insertion of a pacemaker. Likewise the 
syndrome may be accompanied by cerebrovascular in- 
sufficiency with extracranial occlusive disease. If 
arteriography demonstrates the appropriate lesions, 
then the proper treatment is carotid endarterectomy 
accompanied by sinus denervation. Thus patients with 
hypersensitive carotid sinus and carotid sinus syndrome 
must be evaluated carefully in order that the proper 
therapy be selected for the particular individual. 

In summary, 19 patients were treated for carotid 
sinus syncope with carotid sinus denervation alone or 
in conjunction with carotid artery endarterectomy. 
This technique was successful in abolishing all further 
syncopal attacks and in controlling dizziness, except 
in three patients who had occasional dizzy spells. 
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Carotid sinus denervation is an effective therapeutic 
modality for the patient with carotid sinus syncope. 
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DISCUSSION 


Dr. SEYMOUR I. SCHWARTZ (Rochester, New York): My com- 
ments are somewhat tangential, since years ago we bilaterally stim- 
ulated the carotid sinus nerve with an exogenous electric traffic in 
order to reduce blood pressure. In the 16 patients who were treated 
for a long period of time with radiofrequency-induced electric 
traffic up both nerves, interestingly enough, we had not noted any 
syncopal episodes. 

The carotid sinus reflex is a real reflex, and I'd like to speak 
to this point. 

As Dr. Thompson's group undoubtedly knows, one of the classic 
methods of creating hypertension in the animal is to bilaterally 
transect the sinus nerve of dog, pig, and other species. As an aside, 
when we were interested in stimulating the nerve, we studied a 
series of eight young patients who had undergone bilateral neck 
dissection, with extensive dissection, and transection of the sinus 
nerves bilaterally, and noted a mean elevation in the diastolic blood 
pressure of somewhat over 20 mmHg in these patients. 

I would like to ask the question: Have these patients been studied 
postoperatively, those who have had bilateral transection, in ref- 
erence to their diastolic pressure? Has hypertension been seen in 
patients who are not older, who do not have an atherosclerotic 
carotid sinus, with bilateral nerve transection? 

The other point that I would echo is the liberal use of lidocaine in 
the early part of dissection of Hering's nerve, because we have 
had experience with very exquisite hypertension when we were plac- 
ing electrodes, in those cases in which we neglected to anesthetize 
the nerve. 


DR. HAROLD C. UnscHEL, JR. (Dallas, Texas): This is one of the 
most extensive experiences in the literature of carotid sinus de- 
nervation for carotid sinus syndrome. But far more important than 
that for us, I think, is that the authors have carefully defined sub- 
sets of the syndrome, which were previously often confused by 
dumping them all in a wastebasket diagnosis. At the same time, 
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they have provided us a very appropriate road map for the manage- 
ment of each subset; and this, again, is excellent. 

Our experience has been primarily with patients requiring pace- 
makers for associated cardiac conduction defects, because of the 
nature of referral practice. In all of our cases in which carotid sinus 
denervation has been carried out, we have added a pacemaker — the 
belt-and-suspenders philosophy in action. 

Therefore, I’m very much impressed with Dr. Thompson's group 
of patients that had carotid sinus stimulation alone, and the success 
that he has had with it. 


Dr. HuGu H. Trout, III (Closing discussion): Dr. Urschel, thank 
you for your comments. 

Dr. Schwartz, though in dogs permanent experimental hyper- 
tension may be produced by bilateral carotid sinus nerve resection, 
Dr. Thompson and his partners have not seen permanent hyper- 
tension after 264 staged bilateral carotid endarterectomies in man, 
in which the carotid sinus nerves are routinely divided. This would 
support our impression that the extracarotid baroreceptors are more 
influential than the carotid sinus baroreceptors in man. Thus, this 
is probably a species difference between man and dog. 

I would like to reemphasize several points. First considerable 
caution should be exercised prior to testing for carotid sinus syn- 
drome. Five of our patients have required cardiac resuscitation dur- 
ing provocative carotid sinus stimulation. Careful monitoring of pa- 
tients undergoing testing is necessary, and this testing should be 
carried out in an area where resuscitative equipment is available. 

Second. this is a rare entity. Strict criteria for a positive test for 
hypersensitive carotid sinus should be met, and the syncopal symp- 
toms should be reproducible with carotid sinus massage before any 
therapy is instituted. 

Finally, if done properly, this operative procedure is not tech- 
nically difficult, and enjoys the advantage of essentially no morbidity, 
combined with no known regeneration of nerves. Consequently, in 
the carefully selected patient with this unusual condition, the pro- 
cedure of carotid sinus denervation is almost always successful in 
abolishing or substantially ameliorating syncopal symptoms. 
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The Role of HLA Tissue Matching in 
Cadaveric Kidney Transplantation 


ROBERT E. RICHIE, M.D., H. K. JOHNSON, M.D., M. B. TALLENT, M.D., BRUCE TURNER, M.D., 


The role of HLA match in donor- recipient selection has been 
studied in 271 patients who received cadaver transplants during 
a 10-year period. This series included 36 four-antigen matches, 
181 three-antigen matches and 54 two-antigen matches. Our 
results support the concept that better results can be expected 
when better matched kidneys are utilized for transplantation. 


URING THE PAST TWO DECADES renal transplanta- 
D tion has gained widespread acceptance as a 
method of treatment of end-stage disease. In 1964 Tera- 
saki et al.'' introduced serological histocompatibility 
as a method of selecting the most suitable donor- 
recipient combinations. There is general agreement 
that HLA matching is extremely important in living 
related donor transplants; however, there is still con- 
siderable controversy concerning the correlation of 
HLA match and cadaver transplant success. 


In 1968 at the Vanderbilt University Medical Center, 
we began to use HLA tissue typing as the method of 
donor- recipient selection in cadaver grafts. The pur- 
pose of this paper is to report our results and to docu- 
ment what we believe to be the largest series of three- 
and four-antigen matched cadaver grafts from a single 
center in this country. 


———————————— JM 
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sociation, December 4-6, 1978, Hot Springs, Virginia. 
Reprint requests: Dr. Robert E. Richie, Department of Surgery, 
Vanderbilt University Medical Center, Nashville, Tennessee 37232. 
Submitted for publication: December 7, 1978. 


WILLIAM VAUGHN, PH.D., GARY NIBLACK, PH.D. 


From the Department of Surgery, Vanderbilt University 
Medical Center and Nashville Veterans Administration 
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Methods 


During the 10 year period from July 1968 to July 
1978, 357 cadaver kidney transplants were done at the 
Vanderbilt University Medical Center (Fig. 1). Sixty- 
one of these were excluded because they were grafts 
into patients who had undergone thoracic duct drainage 
for depletion of lymphocytes, and these were matched 
on the basis of ABO blood group compatibility alone.? 
Thirteen patients had a one-antigen match, and six pa- 
tients had a zero match. They were excluded from 
the study because we felt the numbers were too small 
to produce a valid estimate. Of the remaining six pa- 
tients, five were excluded because of disputed haplo- 
type and in one the typing was not recorded. The re- 
maining 271 patients are the basis of this report. 

All patients were followed to the present or to their 
death. None were lost to follow-up. All patients were 
tissue typed for antigens on the HLA-A and B loci 
by the standard NIH technique. The NIH standard 
technique for cross match also was done on all pa- 
tients. The antigen match was identified by the num- 
ber of antigens common to both donor and recipient. 

There were 36 four-antigen matches, 181 three- 
antigen matches and 54 two-antigen matches. Four- 
antigen matches received first priority when a kidney 
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Fic. 1. Cadaver transplants performed at Vanderbilt University and 


Nashville Veterans Administration Hospitals from July 1, 1968 
to June 30, 1978. 


68 '69 7 


was available. If there were no recipients in this cate- 
gory, then the next priority was a three-antigen match 
and finally a two-antigen match. Initially we used 50% 
histocompatibility (two-antigen match) or better as a 
prerequisite to transplant; however, for the past 6 years 
we have only transplanted in patients with a three- 
or four-antigen match. 

Donor kidneys were preserved by storage in ice or 
with a pulsatile perfusion system. Immunosuppression 
consisted of prednisone and azathioprine. Antilympho- 
cytic globulin was not used. Rejection episodes were 
treated with methyl prednisolone infusions and graft 
irradiation. Graft loss was determined as that time that 
the patient had to be returned to dialysis or had a 
transplant nephrectomy. If a patient died with a func- 
tioning graft, then they were withdrawn from analysis 


TABLE 1. Effect of HLA Matching on Cadaver 
Kidney Transplant Survival 


Per Cent Grafts Surviving +SE 
HLA No. ————————————————————————— 


2Yr. 3Yy, 4Yr. 25 Wk 


4 36 72-8 69-8 69-8 69-8 64-9 64-9 
3 181 66-4 601-4 56-4 55-4 53-4 52-4 
Zz 54 50 «7 4627 4427 3827 3226: 3226 
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Fic. 2. Cadaveric graft actuarial survival curves according to HLA 
match. Number in parentheses indicates number of patients in 
each group. 


at the subsequent intervals. Graft survival was cal- 
culated by the actuarial method. The normal approxi- 
mation to the binomial method was used to evaluate 
statistical significance. 


Results 


As shown in Table 1, the 5-year estimated graft sur- 
vival for four-antigen matches is 6496 with a SE + 9%. 
The 5-year estimated graft survival for three-antigen 
matches is 52% with a SE+4% and for the two- 
antigen matched grafts 32% with a SE + 6%. If one 
looks at the actuarial survival curves for the three 
groups, there appears to be a difference at each interval 
that was analyzed (Fig. 2). However, the difference 
between the 5-year graft survival of the four-antigen 
match as compared to the three-antigen match is not 
statistically significant. On the other hand, there is a 


vr 


Vol. 189 e No. 5 


statistically significant difference between the three- 
and four-antigen matches and the two-antigen matches. 

Table 2 shows the 5-year patient survival for four- 
antigen matches to be 67%, 71% for three-antigen 
matches and 69% for two-antigen matches. There is 
no statistical significance between these patient groups 
(Fig. 3). 


Discussion 


The HLA system is very complex, and our present 
knowledge about the four loci (A,B,C,D) on the C6 
chromosome is incomplete. The importance of match- 
ing HLA-A and B antigens in sibling donors is well 
established.? There has been more controversy in try- 
ing to establish the role and relevance of HLA match- 
ing in the clinical outcome of cadaver kidney trans- 
plantation. Transplant centers in Europe?!?!! and 
Scandanavia* have reported a significant correlation 
between graft survival and the degree of donor- 
recipient matching. On the other hand, early reports 
from this country'* could not make any correlation 
between the degree of HLA match and graft survival. 
The reason for this discrepancy is unclear; perhaps 
it reflects the small number of three- and four-antigen 
cadaver grafts that have been performed at these in- 
dividual reporting centers. For example the group at 
San Francisco’ reported their results with 463 cadaver 
transplants in 1977 and concluded that HLA match 
had no influence on renal allograft survival. This re- 
port had two four-antigen matches, 36 three-antigen 
matches, 128 two-antigen matches, 206 one-antigen 
matches and 91 zero-antigen matches. Another reason 
for apparent lack of correlation is that data from 
multicenters are difficult to analyze due to the nu- 
merous variables which exist. There are obvious genetic 
differences in the populations from the two continents. 
Van Hooff et al.'? felt that because of the heterogeneous 
racial background seen in the United States, there 
could be disappearance of the linkage disequilibrium 
which is frequently found in western European coun- 
tries. Because of this lack of correlation with tissue 
matching, there have been relatively few series with 
large numbers of well-matched cadaver grafts reported 
in this country. In order to achieve this there must 
be a willingness among centers to "share" donor kid- 
neys according to transplant matching. Unfortunately, 


TABLE 2. Effect of HLA Matching on Transplant Patient Survival 


———— MÀ 
Per Cent Patients Surviving +SE 
HLA No. 


Match Patients 6 Mo 





Lyr. 2 Yr 3Yr 


4 36 89-5 83-6 79-7 79 - 7 74 - 8 67+ 10 
3 181 86 +3 81+3 76-3 73+4 71 4 71+4 
2 54 87 +5 85 +5 79-6 77 +6 72-6 69 +6 
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Fic. 3. Actuarial curves for patient survival according to HLA 
match. Number in parentheses indicates number of patients in 
each group. 


such is not always the case. Reasons frequently given 
for reluctance to share kidneys are as follows: 1) 
There is a shortage of local donors for a large recipient 
pool. 2) There is a feeling of uncertainty about preserva- 
tion methods used by other institutions. 3) Oftentimes. 
donor organs from other institutions will be found to 
have injury to vessels or the ureter. 4) Transport time 
between centers is prolonged, which leads to ques- 
tionable viability of the donor organ. 

The Twelfth Transplant Registry Report’? for the 
first time showed a correlation between grafts results 
and HLA matching with cadaver donors. This was 
supported by reports from several U.S. centers at the 
Sixth International Congress of the Transplant Society 
in New York in 1976, which showed correlation be- 
tween HLA matching and graft survival.®!> Some 
of the previously reported data? has been reanalysed, 
taking into account the confounding variables involved 
with analysis of data from a multicenter study. As a 
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result there has emerged an impression that HLA 
typing at the A and B loci in cadaver donor trans- 
plantation may be beneficial. Our data presented here 
support this concept. In order to achieve large numbers 
of well-matched cadaver transplants, it will be neces- 
sary for centers to cooperate with each other in organ 
sharing. In accomplishing this goal, several things are 
necessary. 1) A large supply of cadaver donor organs 
must be made available. 2) Retrieval technique and 
preservation must be reliable and standardized. 3) 
Histocompatibility testing between donor and recipient 
institutions must be accurate and reliable. 4) Donor 
and recipient pairs must be matched quickly and 
accurately. 

In the late 1960s it became apparent that cadaver 
donor kidney exchange might be efficacious. In 1969 
under the auspices of Dr. David Hume and others, the 
Southeastern Procurement Program was started. It 
consisted of informal agreements among eight centers 
in Maryland, District of Columbia, Virginia, North 
Carolina and Georgia to share kidneys. This group 
has continued to grow, and in 1975 the region was 
incorporated under laws of Virginia as a nonprofit 
organization and became known as the Southeastern 
Organ Procurement Foundation." Today there are 
34 member institutions in 11 states. This group has 
been very active in promoting sharing of kidneys among 
institutions and has taken the lead in developing com- 
puterized programs for matching donor and recipient, 
as well as striving for standardization of typing tech- 
niques by holding numerous workshops. Subsequently 
similar groups have been formed in the Midwest at 
Kansas City and also on the west coast. It is our feeling 
that as institutions become aware of the fact that they 
can rely on retrieval techniques, histocompatibility 
testing and preservation of shared organs, there will 


DISCUSSION 


Dr. CHARLES E. Zukoski, III (Tucson, Arizona): I think that 
Dr. Richie is to be given great credit for insisting upon achieving 
the large numbers of antigen matched kidneys that he has. The 
only way this could have been arrived at is to have had a large group 
of cadaver kidneys available to him; and even though the University 
Hospital and the Southeastern Program have been in function for 
a long time, he has transplanted a large number of cadaver kidneys, 
many of which came from his own institution, I m sure. 

I think that we must continue to emphasize the facts that he has 
presented to us today, in that we must have more sharing if we are 
going to arrive at the fact that antigen matching of the HL-A and -B 
loci is of importance to cadaver transplantation today. 


DR. ARNOLD G. DiETHELM (Birmingham, Alabama): I would like 
compliment them on their analysis of a difficult, perplexing, and 
yet still unresolved question which is of particular importance to 
all of us involved in renal transplantation. 


RICHIE AND OTHERS 


Ann. Surg. e May 1979 


be more willingness to offer organs for better matches. 
which are easily identified by the use of the computer. 
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Briefly, tissue typing is of particular value in two areas: First, 
the ability to detect an HL-A identical donor from a related living 
donor pool: and in our experience in Alabama, that would give us 
a confidence of about 90-95% predictability of a functioning kidney 
five years later. 

The second is that it will identify those patients that have cir- 
culating antibodies and therefore exclude those individuals who 
will reject their graft immediately, i.e., a hyperacute rejection. This 
particular aspect again has about a 89-95% predictability. 

There is still considerable controversy revolving around the role 
of HLA tissue matching in determining the prognosis of the cadaveric 
allograft. It is this controversy that Dr. Richie and his colleagues 
have directed their attention and in spite of the encouraging results 
regarding the prognostic value of tissue in recipients of cadaveric 
kidneys reported from Europe, we have not been able to duplicate 
those results in this country. The data reported by Dr. Belzer and 
others in 1977 supported the notion that HLA typing has not been 
of great benefit in predicting allograft survival in the cadaveric 
population. However, it is of interest that the information gathered 
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by one institution, such as Dr. Richie's paper, compares data 
collected internally and is more easily interpreted than collecting 
information from five, ten, or 20 transplant centers, with a variety 
of immunosuppressive protocols. Our experience is quite different 
from the Vanderbilt group, particularly in that we do not select 
cadaver donors only on the basis of antigen matching, but use other 
criteria. We have not noted a significant difference in graft survival 
with various typing data. 

First, we do employ a different immunosuppressive therapy pro- 
gram, and therefore our data cannot be compared with theirs. 

Second, their active organ procurement program allows a greater 
number of available kidneys to match with their recipients, and 
this is again an important point which should not be overlooked. 

Their data is of particular interest, since it's a carefully controlled 
study, which can be compared internally, where the variables can 
be controlled, and should not be compared externally to other series. 

I would like to ask Dr. Richie a few questions. First, have they 
had the opportunity to retype patients transplanted between 
1968 and 1973, since tissue typing antisera has changed, and the 
data may be different than that which one would expect, going back 
six, seven, eight, and nine years, and more? This would require donor 
cell preservation from seven or eight years ago, so that they could 
be retyped today with updated antisera. 

The second question is: what do you do with patients who match 
with two or less antigens? Do you transplant those patients with a 
two-antigen match or less, or do you hold those patients waiting 
for a three or more antigen match? In Birmingham, we would have 
patients on a waiting pattern for three to five years if we were to 
wait for a three or four antigen match. Therefore, we have gone 
ahead transplanting with the best available kidney, rather than wait 
and specifically try to attempt a three to four antigen match. 


DR. WILLIAM W. Prarr (Gainesville, Florida): The absolute 
survival of the well-matched grafts is far beyond what one would 
expect, and it brings into view one feature, the absence of a dropoff 
between the first and fifth year. The lack of decline of graft survival 
as a result of recurrent disease or chronic rejection is quite unusual. 

I had the advantage of looking at Dr. Richie's data beforehand. 
With a 4-antigen match, between the first and fifth year there is only 
a 5% loss, and that is from 69 to 64%. With a 3-antigen match the 
loss was 9%, with a 2-antigen match, 14%. Thus in addition to the 
early survival statistics, which have been our means of judging the 
efficacy of tissue typing, the absence of late graft failure, the 
chronic rejection that we think is antibody mediated, is a distinc- 
tive feature of this series and heretofore not correlated with match 
grading. 

Yet at the same time I have objections and questions on the data 
that you have heard tonight. This is not a contemporary com- 
parison. There are two subseries, one that existed from 1968 to 1972, 
when an admixture of 2-, 3-, and 4-antigen grafts were performed 
in Nashville, and then from 1972 to 1978, when only 3- and 4- 
antigen transplantation occurred. So we're seeing a comparison 
of 2-antigen matches that occurred earlier in their experience with 
3- and 4-antigen grafts that were performed in later years. 

I would also ask, in sorting out those patients who received 
lesser-matched grafts, if there were other confounding features? 
In our own programs, the principal determinants of graft survival 
and patient survival are age and diabetes. The patients who are 
over 45, or 55 years old, don't stand near the chance that someone 
under the age of 21 might experience. We have almost zero mortality 
in the younger group. 

Race has been raised, particularly by a West Coast group, and 
whether an individual is black or white as a recipient, and receives 
either a black or white kidney, has been discussed. In both Alabama 
and Florida, Dr. Diethelm's experience and our own is that race 
has not been a varying factor, but, indeed it may be in other people's 
experience. Certainly transfusion history, the hottest topic in trans- 
plantation today, appears to be a major factor in graft survival. 

All of these features need to be recognized in sorting out the single 
variable that we are addressing tonight. In short, there are subtle 
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differences that can lead to placement of poorly matched grafts, 
and these can have a pertinent effect on ultimate graft survival. 


DR. GEORGE V. SMITH (Jackson, Mississippi): I'd like to em- 
phasize even more than Dr. Richie did, the importance of their 
collaborative ventures. The ability to corral that number of patients 
in a transplantation program is a feat, I think, that should have won 
Dr. Richie an Award in Diplomacy for success in dealing with a 
large number of different individuals; patient, professional and 
administrative. 

In looking at a single center's results —1 believe that's the 
greatest asset of this particular study — it does tell us what they do 
in Nashville, however. Their results with 2-antigen, and I’m sure, 
if they had done a lower antigen match, correlate very well with 
the national average. So we should ask ourselves why the four- 
antigen matches don t also correlate closer with previous transplant 
register data and national averages. 

In a program that picks their patients on the basis of a match, I 
would expect there is a fair amount of waiting, as Dr. Diethelm 
alluded to, and with that you have uremia, anemia, the administration 
of transfusions, as Dr. Pfaff alluded to, and a positive correlation 
with longevity post transplant — I wonder if this doesn’t play some 
role. I'll ask Dr. Richie if he has analyzed his data for the waiting 
time and number of transfusions, as opposed to the average that 
would have occurred if they hadn't waited for an HL-A match. 

The matter of race has been alluded to, and certainly in the 
national transplant publicity its claimed that black recipients 
have inferior survival rates. We haven't seen this in Mississippi 
in the first year of survival as much as we have following the first year. 
These failures are not classical rejection failures, but are compli- 
cations induced by modifications of immunosuppressive regime, 
obesity, malignant hypertension, and infection from dental problems, 
which with the best attempts have not been controlled. 

With our first 100 patients, we had 35 white recipients, whose 
results are very much like your four-antigen matches, only done 
indiscriminately with three- , two- , and zero- , most of them 
zero- and l-antigen matches, with no 4-antigen matches. So I 
would ask that the data be analyzed for other variables which are 
occult, and might be related to the method of choosing of these 
patients — due to phenomena [sic] related to the choosing of 4-antigen 
matches in these patients, rather than to the match itself. 


DR. DELFORD L. SricKEL (Durham, North Carolina): I have two 
comments and two questions. 

The comments are: First, with regard to the failure in some 
investigators to demonstrate a significant effect of tissue typing 
on clinical results, the clinical transplantation of kidneys is quite 
a complex system, and to fail to demonstrate a significant effect 
may merely be a manifestation of the fact that it is a complex 
system. This report suggests that the effect might be most evident 
in a large series from a single institution. 

The second comment concerns very significantly prolonged graft 
survival associated with tissue typing. When prolonged graft 
survival is demonstrable, there are probably other clinical effects 
with respect to the quality of life that could be observed. 

The two questions: First, this number of 4-antigen matches and 
3-antigen matches— particularly the 4-antigen matches—is really 
unusual. How many of these kidneys came from hospitals that were 
satellite to the Nashville hospitals, how many from the Southeastern 
Organ Procurement Foundation, and how many came from beyond 
the Southeast —1.e., nationwide? 

The second question concerns the design of the study. What deter- 
mined which patients got these 3- and 4-antigen matches, and 
which patients were in the thoracic duct drainage series? 


Dr. ROBERT EUGENE RICHIE (Closing discussion): I am indebted 
to Dr. Zukowski because he was the first one who introduced me 
to transplantation when I was a resident. 

Yes, we sent quite a few kidneys to other centers. In the past 
year, we have done 70 transplants of which about 50 have been 
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cadaver and I think roughly half of them have come from outside 
our center and only half of them came from within our own center. 

We have not retyped the patients in the series from '68 to 773. 
I think Dr. Diethelm's point is well taken. Typing methods have 
improved over the years and I think this would well be worthwhile. 

The question was asked: If we have a patient who has a two antigen 
match or less, do we hold them for a three or four antigen? In answer 
to that, at the present time we do. 

The question comes up: How long do we hold them? That is 
something we are considering at present. For instance, suppose 
we have a patient who is waiting for a matched kidney and we 
feel he is not doing well on dialysis and we would like to transplant 
him. At the present time what we would do is to immunologically 
prepare the patient for transplantation using thoracic duct drainage. 
After they have been sufficiently immunosuppressed by this method, 
they receive a transplant on the basis of ABO compatability alone. 
Also, at the present time we are doing a prospective study on the 
use of antithymocyte serum for immunosuppresion. If this proves 
to be worthwhile, then we will probably begin to transplant people 
with a two antigen match or less. 

One of the things that we are getting into is trying to predict 
how long the recipients will have to wait for a three or four antigen 
match. I think with the use of computers, in the not too distant 
future, we will be able to do this, therefore, if we can predict an in- 
dividual has a reasonable chance to get a well matched kidney in 
six or eight months or even a year, we will wait for a three or four 
antigen match. On the other hand, if it looks like their antigens are 
such that they may wait four or five years for a three or four antigen 
match, we may consider transplantation with a lesser match. 
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Dr. Pfaff asked about a late drop-off. I talked with Dr. Vaughn, 
our statistician, about this and since these patients have not been 
followed until death, and as was pointed out this morning in one 
of the papers, five years is not enough. If we follow these individuals 
further, I think we are going to see a fall-off because I think almost 
every patient who gets a transplant, with few exceptions, has chronic 
rejection. There are a few patients with transplants who do not take 
any immunosuppressive medication at all for one reason or another. 
However, these patients are rare, so I think we will see a drop-off 
if we follow these individuals long enough. 

Dr. Pfaff also asked about transfusions. We have not analyzed 
our data in this regard. He commented about some of the variables, 
such as age. Some people say anyone over the age of 40 is a poor 
risk patient. Our oldest patient was a woman of 65; she is now 71. I 
saw her three days before I came down here. She needs to get her 
epigastric hernia fixed. We are trying to talk her out of it. 

I agree with Dr. Smith's comments about the racial differences. 
We have not analyzed that, Dr. Smith, but I think that vou are 
probably right. I also have the impression that females do better 
than males for some reason. We have not analyzed this either, per- 
haps we should. 

Dr. Rohr, we are not typing for any other loci at the present time. 
| think there is some talk in the southeastern region about doing 
this since it was presented at the recent International Transplantation 
Congress in Rome. 

And finally, Dr. Stickel, I do not know how many kidneys were 
obtained from satellite hospitals. We do get a large number of donor 
kidneys from satellite hospitals in Chattanooga, Johnson City and 
Knoxville. 











New Techniques of Gastrointestinal Anastomoses 


A new instrument for accomplishing inverted stapled anas- 
tomoses in the gastrointestinal tract is described. Side-to-side, 
end-to-side and end-to-end anastomoses can be performed. 
Techniques developed for utilization of the instrument in 
virtually all gastrointestinal anastomoses are described. In 
most instances a proximal or distal enterotomy is required. 
Experience with 57 anastomoses in 42 patients is reported. 
One leak occurred; no other complications not recognized 
intraoperatively were observed. Anastomoses completed in- 
cluded gastroduodenostomy, gastrojejunostomy, cholecystoje- 
junostomy, colocolostomy and ileocolostomy. Hazards and 
complications associated with the use of the instrument are 
described. It should be used only after the surgeon has ac- 
quired the skills to operate the instrument properly. The in- 
strument saves time, creates better anastomoses than can be 
obtained by hand sewing and is extremely versatile. It may 
permit safer anastomoses in adverse conditions, such as in 
obstruction and peritonitis. The instrument opens new horizons 
in gastrointestinal surgery. 


LTHOUGH STAPLING INSTRUMENTS have enjoyed 
widespread use in the Soviet Union for over two 
decades,' their employment in surgical practice in the 
United States has been slow to evolve. Ravitch first 
evaluated the Russian instruments in 1959.?? After 
modification of several Russian models, the instru- 
ments were marketed by the United States Surgical 
Corporation. In 1972 before the Southern Surgical 
Association, Ravitch presented a definitive paper 
which described various techniques for staple suturing 
in the gastrointestinal tract.* Since then, a variety 
of techniques have been developed, particularly by 
Ravitch and Steichen, for virtually all phases of gastro- 
intestinal surgery.°® 
All techniques previously described utilize the TA or 
GIA series of instruments, which produce a straight, 
double, staggered row of staples in everted tissue. 
The requirement for everted, straight suture lines has 
limited the application of these instruments. Recently 
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the United States Surgical Corporation has introduced 
a new series of instruments, the EEA Stapler. This in- 
strument, which appears to be a modification of the 
Russian PKS Stapler, permits the creation. of an 
inverted, circular anastomosis held by a double, 
staggered row of staples.! Although initially. intro- 
duced for low rectal anastomoses, the author has de- 
veloped techniques for utilizing the new instrument 
in virtually all gastrointestinal anastomoses. These 
techniques greatly increase the versatility for all 
stapling instruments and should permit their extensive 
use by gastrointestinal surgeons. 

The EEA instrument (Fig. 1) works by first com- 
pressing the tissues to be anastomosed. When sub- 
sequently "fired" by the surgeon, the instrument 
simultaneously introduces a circular staggered double 
row of staples and cuts a circular “doughnut” out of 
the center of each of the structures to be anastomosed. 
The disposable cartridge head (Fig. 2), which contains 
the staples and a circular knife, is compressed against 
the disposable anvil. The anvil is attached to the 
spindle of the instrument by a threaded screw. When 
the bowel to be anastomosed has been properly placed 
over the cartridge and the anvil, compression is 
achieved by turning the wing-nut on the handle of the 
instrument. Correct compression is achieved by align- 
ing vernier controls on the handle. After tissue com- 
pression has been achieved, the instrument is fired 
by squeezing the handles together firmly, which 
simultaneously drives the staples through the tissue, 
bends the staples in a "B" shape and cuts a central 
core of tissue in the lumen. When completed, an in- 
verted circular anastomosis is created with a small in- 
ternal ridge consisting of the staple line and com- 
pressed tissue. 

Currently only cartridges measuring 31 mm in di- 
ameter are available. In January 1979, 25 mm and 28 mm 
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Fic. 1. The EEA stapler. Note the wing-nut for closing the cartridge 
against the anvil and for compressing tissues. The instrument is 
activated by firmly squeezing the handle. Below is an instrument 
to facilitate introduction of purse-string sutures. 


cartridges will be introduced, enabling use of the in- 
strument in bowel with a smaller diameter. 

Since in most instances at least one limb of any anas- 
tomosis requires a purse-string suture (to snug the 
bowel to the spindle of the instrument), the utilization 
of the EEA stapler is greatly facilitated by another 
device, the ‘‘purse-string instrument." When this in- 
strument is placed across bowel, a purse-string suture 
can be rapidly introduced by two passes of a Keith 
needle through the ends of the jaws of the instrument. 
We have been using 2-0 nylon atraumatic suture on a 
Keith needle. 


General Technique 


All anastomoses (except low rectal through the anus) 
require introduction of the instrument through a proxi- 
mal or distal enterotomy. In general, we have employed 








Fic. 2. Close-up of cartridge and anvil with anvil detached from the 
spindle. The anvil is attached to the spindle by the threaded screw. 
In side-to-side anastomoses, the instrument is introduced through 
the bowel spindle first, without the anvil attached. 
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TABLE 1. Technique of End-to-End Anastomosis 





l. Place purse-string in proximal and distal bowel; monofilament 
suture. 

2. Judge or measure size of stapler cartridge. 

3. Make proximal or distal transverse enterotomy; insert instrument. 

4. Open instrument; insert anvil into distal bowel segment. Tie down 
purse-strings over spindle. 

5. Close instrument; fire staples; open instrument two complete 
turns; dislodge from anastomosis. 

6. Remove instrument; check “‘doughnuts’’; inspect anastomosis. 

7. Close enterotomy with TASS stapler. 


the "cleanest" limb or the largest diameter limb for 
introduction of the instrument. Thus, if stomach is part 
of the anastomosis, the enterotomy almost always is 
placed there. If more than one anastomosis is to be 
made, the enterotomy is located to permit construction 
of the various anastomoses through the same opening 
(see Fig. 22). All enterotomy sites are closed trans- 
versely with a TASS staple line. 

The various steps of an anastomosis are listed in 
Tables | and 2. End-to-end anastomoses require two 
purse-string suture lines, and the instrument usually 
is introduced with the anvil attached. Side-to-side and 
end-to-side anastomoses require One purse-string su- 
ture. The instrument is introduced without the anvil. 
The spindle exits the side of the bowel at the site of 
the anastomosis, and the anvil is then attached. 

We illustrate the technique of constructing a side-to- 
side gastrojejunostomy in Figures 3 to 12. An antrec- 
tomy has been performed, and the distal stomach is 
closed with a TA90 4.8 mm staple line. The jejunum is 
grasped with Allis clamps transversely, and the purse- 
string instrument is placed across it (Figs. 3 and 4). The 
2-0 nylon purse-string suture is introduced with two 
passes of a Keith needle. The excess tissue is cut away, 
leaving an enterotomy large enough to accommodate 
the anvil (Fig. 5). The purse-string instrument is kept 
on the bowel until the anvil is ready for introduction. 

A transverse proximal gastrotomy is then made with 
electrocautery (Fig. 6). The instrument without the 
anvil attached is introduced. The spindle is then 
directed toward the site for anastomosis (just ad- 
jacent to the stapled closure of the distal stomach). 
A small stab wound is made. Care should be exercised 
not to allow this exit wound to enlarge. The spindle 


TABLE 2. Technique of Side-to-Side Anastomosis 


. Place purse-string in distal bowel; monofilament suture. 

. Judge or measure size of head needed. 

Make proximal enterotomy; insert instrument without anvil: guide 
out of bowel at anastomosis; attach anvil. 

. Insert anvil into distal bowel; tie down purse-string. 

. Close instrument; fire staples; dislodge from anastomosis. 

. Remove instrument; check ‘‘doughnuts’’; impact anastomosis. 

. Close enterotomy with TASS stapler. 


W N — 


-J) OQ tA 4 





~ 


Vol. 189 e No. 5 ANASTOMOSES WITH THE EEA STAPLER 589 


> 

LS 
Fics. 3 and 4. Jejunum grasped with Allis forceps transversely; purse- 
string instrument applied. 

an 
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} Fic. 5. Purse-string has been inserted; excess tissue excised pro- 
ducing jejunotomy. 








Fic. 6. Proximal gastrotomy made with electrocautery. 


is guided out of the stab wound (Fig. 7), and the anvil 
is attached (Fig. 8). The purse-string instrument is re- 
moved from the jejunum. The enterotomy is grasped 
circumferentially with four Allis clamps and gently 
lifted over the anvil (Fig. 9). The Allis clamps are re- 
moved, and the purse-string is tied snugly around the 
spindle of the instrument (Fig. 10). The instrument is 
ready to be closed by turning the wing-nut. Note that 
the circular staple line will overlap the TA90 staples 
previously placed. This side-to-side anastomosis dif- 
fers in appearance from end-to-end only in that there 
Is one purse-string instead of two. As the instrument 
is closed, care is taken to smooth out the bowel (Fig. 
11) to prevent stapling of folded bowel. The instrument 
is closed, compression achieved, the safety released 


B « ^ - 
Fic. 7. Spindle of EEA introduced through gastrotomy and guided 
out of small stab wound adjacent to distal TA90 staple line. 
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Fic. 8. Anvil is attached to spindle. 


and the handle squeezed. The staples are driven home. 
and the center core of tissue is cut. (This usually is 
felt as a popping sensation.) The wing-nut is backed off 
two complete turns and dislodged from the anastomosis 
by gently pressing the bowel over the cartridge and 
pulling distally while rocking the instrument back and 
forth. The anastomosis can be inspected distally and by 
palpation through the enterotomy if desired. Bleeding 
seldom occurs (we have had no instances of bleeding). 
The gastrotomy is then closed transversely with a 
TASS staple line. The central core of tissues (*‘dough- 
nuts ") are carefully removed from the spent cartridge 
and inspected to ensure that a complete circle has been 
obtained (Fig. 12). 


Specific Techniques 


The EEA instrument has proved to be very versatile. 
We have performed anastomosis of every hollow viscus 
of the gastrointestinal tract, except the common duct. 
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Fic. 9. Anvil gently inserted into jejunum. Four Allis forceps aid 
in positioning bowel over anvil. 
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FıG. 10. Purse-string snugged down over anvil against the spindle. 


Billroth II Gastrectomy (Fig. 13) 


We almost invariably close the duodenum with TA55 
staples. The proximal stomach is closed with a TA90. 
The EEA is then introduced, and the anastomosis is 
completed as described above. 


Billroth I Gastrectomy (Fig. 14) 


The proximal stomach is closed with a TA90. A 
purse-string suture is introduced into the duodenum 
distal to the line of resection. The gastrotomy is made, 
and the instrument is inserted without the anvil. The 
spindle exits through a small stab wound adjacent to the 
TA90 staple line. The anvil is attached and gently in- 
serted into the duodenum. The purse-string is tied 
snugly over the anvil, and the instrument is closed 
to compress the tissue. After driving home the staples, 
the instrument is removed by turning the wing-nut two 
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Fic. 11. Instrument is closed. Care is exercised to avoid compressing 
folds of bowel. Instrument is then fired, opened and dislodged from 
anastomosis. 


4 


Vol. 189 e No. 5 





Fic. 12. Cartridge removed from instrument, and "doughnuts" 
inspected. Note complete circle of tissue from both limbs of the 
anastomosis. 


full turns, grasping stomach just proximal to the anas- 
tomosis and gently rocking the instrument out of the 
anastomosis. We have not performed this anastomosis 
in the presence of a large posterior duodenal ulcer. 


Fic. 13. Billroth II gas- 
trectomy. (A) The duode- 
nal stump is closed with a 
TASS staple line. The prox- 
imal stomach is closed with 
the TA90 stapler. (B) The 
EEA instrument has been 
inserted through a proximal 
gastrotomy and is about to 
be closed. (C) Completed 
anastomosis. The gastrot- 
omy has been closed with 
a TASS staple line. 
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Side-to-Side Gastroduodenostomy (Fig. 15) 


A Kocher maneuver is performed to mobilize 
the duodenum. The purse-string instrument is placed 
transversely across the second portion of the duo- 
denum, taking care to include only the anterolateral 
wall. After placement of the purse-string, excess tissue 
is cut to produce a duodenotomy. A gastrotomy is 
made, the EEA is inserted and the spindle is guided 
out of the stomach through a small stab wound. The 
anvil is attached and gently introduced into the duo- 
denum. The purse-string suture is tied down. In narrow 
quarters, the anvil may have to be angled downstream 
in the lumen of the bowel to permit snugging of the 
purse-string tie. As the instrument is closed, care 
should be exercised to avoid including folded bowel 
or a portion of pancreas in the anastomosis. The in- 
strument is fired and removed by gentle rocking as 
previously described. 


End-to-End Colocolostomy (Fig. 16) 


Purse-string sutures are placed at the proximal 
and distal lines of resection. A colotomy is made proxi- 
mal or distal to the anastomosis. We usually utilize 
the larger diameter bowel but, in the presence of sig- 
nificant stool, would choose the cleanest side. We have 
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utilized the stump of the appendix on two occasions. 
The instrument is introduced with the anvil attached 
and is passed down to the proximal purse-string. The 
instrument is then opened and the anvil allowed to exit 


A. 
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Fic. 14. Billroth I gastrec- 
tomy. (A) The proximal 
stomach is stapled with a 
TA90. The purse-string in- 
strument is employed to put 
a purse-string suture line in 
the proximal duodenum. (B) 
The EEA has been inserted 
through a proximal gastrot- 
omy; the anvil is attached, 
and the duodenal purse- 
string tied. The instrument 
will now be closed and fired. 
(C) Completed anastomo- 
sis. The gastroduodenotomy 
may overlap the TA90 staple 
line. 


from the proximal bowel. The purse-string of the 
proximal bowel is tied over the cartridge against the 
spindle. The anvil is introduced into distal bowel, and 
the purse-string is snugged down. The instrument is 


Fic. 15. Side-to-Side gas- 

B. troduodenostomy (Jaboulay 
pyloroplasty). (A) A trans- 
versely oriented purse-string 
has been placed into the duo- 
denum. The EEA has been 
inserted through a gastro- 
tomy without the anvil and 
brought out through a small 
stab wound in the distal 
stomach. The anvil is then 
attached to the spindle, in- 
serted into the duodeno- 
tomy, and the purse-string 
is tied down against the 
spindle. The instrument will 
now be closed and fired. (B) 
Completed anastomosis and 
closed gastrotomy. 
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Fic. 19. Side-to-side ileo- 
colostomy. (A) A trans- 
versely oriented purse-string 
suture line/enterotomy is 
placed at the site of the colon 
anastomosis. (B) The EEA 
instrument has been inserted 
through a proximal enterot- 
omy without the anvil. The 
spindle of the EEA is 
brought out of a small stab D. 
wound at the site of the 

anastomosis. The anvil is 

attached and inserted into 

the purse-stringed colotomy, 

which is tied snugly over the 

spindle. The instrument is 

closed and fired. (C) Com- 

pleted anastomosis. 


attached and inserted into the colon. The purse-string 
is snugged down; the instrument is closed, the tissue 
is compressed and the staples are driven home. Fol- 
lowing removal of the instrument, the enterotomy is 
closed with a TASS stapler. 


Esophagectomy; Gastroesophagostomy (Fig. 20) 


Following mobilization of the lesion, the proximal 
line of resection in the esophagus is cross-clamped with 
the purse-string instrument, and a purse-string is intro- 
duced. The distal line of resection (proximal stomach) 
is stapled closed with the TA55 or TA90. A gastrotomy 
is made, and the instrument is introduced into the 
lumen. The spindle is guided out through a stab wound 
in the fundus of the stomach. The anvil is attached and 
introduced into the esophagus. The purse-string is tied, 
and the instrument is closed and compressed. The 
staples are driven home, and the instrument is removed. 
If desired, a Jaboulay pyloroplasty may be performed 
through the same gastrotomy. The gastrotomy is then 
closed with a TASS staple line. 


Roux-en-Y Cholecystojejunostomy (Fig. 21) 


The fundus of the gallbladder is clamped with the 
purse-string instrument, and a purse-string suture is 
placed. Excess tissue is trimmed away, leaving a chole- 
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cystostomy. The jejunum is divided distal to the liga- 
ment of Treitz, and purse-strings are introduced proxi- 
mally and distally. The distal limb is mobilized for anas- 
tomosis to gallbladder. An enterotomy is made midway 
between the gallbladder anastomosis and the side-to- 
side Roux-en-Y anastomosis. The EEA instrument is 
introduced proximally for the cholecystojejunostomy 
and distally for the side-to-end jejunojejunostomy. 
Upon completion of the anastomosis, the enterotomy 
is stapled closed with a TASS stapler. 


Total Gastrectomy; Hunt-Lawrence Pouch (Fig. 22) 


The stomach is completely mobilized for resection. 
The duodenum is stapled closed with a TASS staple 
line. The proximal esophagus is clamped with the 
purse-string instrument, and a purse-string is intro- 
duced. The jejunum is divided distal to the ligament 
of Treitz. The proximal jejunal segment is cross- 
clamped with the purse-string instrument, and a purse- 
string is introduced. The distal segment is closed with 
a TASS staple line. A jejunal loop is formed to make a 
pouch. The pouch is created by aligning the two limbs 
of the loop at their antimesenteric border. At the mid- 
point of the loop, paired enterotomy incisions are 
made, and the GIA instrument is utilized upward and 
downward to produce side-to-side anastomoses in the 
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Fic. 20. Esophagectomy: 
gastroesophagostomy. (A) 
The proximal stomach is 
stapled across with the TASS 
or TA90 instrument. The 
proximal esophagus is 
clamped with the purse- 
string instrument and di- 
vided distally. (B) The 
EEA has been inserted, 
without the anvil attached, 
through a gastrotomv and 
brought out through a stab 
wound at the anastomosis 
site. The anvil is then at- 
tached, and the purse-string 
is tied down. The instrument 
will be closed and fired. (C) 
Completed anastomosis; the 
gastrostomy has been closed 
with a TASS staple line. 
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Fic. 21. Roux-en-Y chole- 
cystojejunostomy. (A) The 
Roux-en-Y limb has been 
brought up to the gallbladder 
and purse-strings inserted 
into both organs. The EEA 
instrument is inserted 
through a distal enterotomy, 
and the purse-strings tied 
over the spindle. The in- 
strument is then closed and 
fired. (B) The side-to-end 
Roux-en-Y is constructed 
by passing the instrument 
distally to the site of anas- 
tomosis, passing the spindle 
out through a stab wound, 
attaching the anvil, tying 
the purse-stringed proximal 
jejunum over the anvil, 
closing and firing the instru- 
ment. (C) Shows completed 
anastomosis. The enterot- 
omy is closed transversely 
with a TASS staple line. 
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Fic. 22. Total gastrectomy; 
Hunt-Lawrence pouch. (A) 
The duodenum is closed by 
a TASS staple line. The distal 
esophagus is cross-clamped 
with the purse-string instru- 
ment and a purse-string is in- 
serted. The proximal je- 
junum is cross-clamped with 
the purse-string instrument, 
and a purse-string inserted. 
The distal jejunum is closed 
by a TASS staple line. (B and 
C) The pouch is formed by 
two GIA side-to-side staple 
lines. The GIA has been in- 
troduced through the same 
enterotomy. (D) Utilizing 
the same enterotomy, the 
EEA is introduced proxi- 
mally, and an end-to-end 
anastomosis is performed 
as in Figure 20. (E) The 
same enterotomy is utilized 
to complete the anastomosis 
as in Figure 21. (F) Shows 
completed procedure. The 
enterotomy has been closed 
by atransverse TASS staple 
line. 


loop. Utilizing the same enterotomy, the EEA instru- 
ment is introduced, and the spindle is guided out of 
a stab wound at the apex of the jejunal loop. The 
anvil is attached and introduced into the esophagus, 
and the anastomosis is completed. A Roux-en-Y side- 
to-side anastomosis is created in identical fashion, 
utilizing the same enterotomy for introduction of the 
EEA. The enterotomy is closed with a transverse TASS 
staple line. 


Hazards and Complications 


The EEA instrument has proved versatile and 
reliable, but there is a definite learning curve asso- 
ciated with its use. It is particularly helpful to employ 
the instrument in dogs in order to practice the pro- 
cedures required for its safe use. Time is well spent 
instructing scrub nurses on the proper handling of the 
instrument. We have had difficulty with premature 
firing of the staples, usually caused by incorrect 
loading of the cartridge by the scrub nurse. 

Complications have consisted of leaks, an incom- 
plete "doughnut," split bowel, inability to use the 
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instruments because of insufficient bowel diameter and 
difficulty dislodging the head from the anastomosis. 

We have observed two leaks intraoperatively, which 
were successfully repaired with interrupted Lembert 
sutures. We have routinely tacked omentum to colon 
anastomoses, if it was available. One postoperative 
leak occurred, the result of a serious error in judgment 
by the author. An attempt was made to complete a 
gastroesophageal anastomosis well into the medi- 
astinum from the abdomen. An incomplete "'dough- 
nut" was obtained. On palpation through the gastrot- 
omy, a defect in the anastomosis could be felt. This was 
closed with difficulty with interrupted sutures, and 
the anastomosis subsequently leaked into the right 
chest. A thoracotomy should have been performed, and 
the anastomosis should have been redone at the first 
surgical procedure. Fortunately, the patient survived, 
and the esophagocutaneous fistula healed. 

An incomplete "'doughnut'' should be regarded as a 
sign of a defective anastomosis. The anastomosis 
should be resected, unless careful inspection shows 
it to be intact. Occasionally the "doughnut'' of tissue 
may be torn in removing it from the cartridge. 
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In our early experience split bowel occurred several 
times from over exuberant attempts to utilize the in- 
strument in small diameter bowel. With the present 
3]-mm cartridge, normal distal ileum and, in some 
cases, sigmoid colon cannot be anastomosed with the 
EEA. We have tested the 25-mm and 28-mm cartridge 
in dogs and are confident these cartridges can be 
used in ileum and sigmoid colon. We have been able 
to anastomose obstructed (and therefore dilated) distal 
ileum in several cases. Templates are now available 
to aid in selecting the proper size cartridge for anas- 
tomosis. 

Although we have had very little trouble dislodging 
the anvil from the anastomosis, other surgeons have 
reported such difficulty. The ridge of tissue created 
by the anastomosis must be lifted off and over the 
anvil. We found that grasping the side of the anas- 
tomosis at the proximal side of the head of the instru- 
ment with a dry sponge and milking away from the in- 
strument while simultaneously rocking the instrument 
back and forth is effective. We would never tug on the 
distal bowel segment, since this puts tension on the 
staple line and may disrupt the anastomosis. In difficult 
situations a Lembert suture placed across the anas- 
tomosis, with outward tugging, aids in dislodging the 
head, but we have seldom had to employ this technique. 

It should be emphasized that good results can be ex- 
pected only if the instrument is used carefully and 
correctly. 


Clinical Experience 


The instrument has been employed in 57 anas- 
tomoses performed in 42 patients. In eight additional 
patients, anastomosis was attempted but abandoned, 
almost always because of insufficient size of the bowel 
lumen. (In all instances but one, the anastomosis was 
completed using other staple techniques.) Three deaths 
occurred, but in no instance was the death related to 
the anastomosis. 

Table 3 lists the number of anastomoses performed 
with the instrument and illustrates its great versatility. 
In most instances the EEA stapler replaces the GIA 
as the instrument of choice for stapled anastomoses. 
In practiced hands the instrument can create a neat, 
secure inverted anastomosis which is superior to hand 
sewing. After practice the stapled anastomoses can be 


DISCUSSION 


DR. J. LYNWooD HERRINGTON, JR. (Nashville, Tennessee): I 
think it should be emphasized that this technique should be mastered 
first, preferably, in the experimental laboratory, before we apply it to 
the clinical setting. 
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TABLE 3. Anastomoses Performed (42 Patients) 


No. Times 
Anastomosis Performed 
Gastroduodenostomy (Jaboulay) 
Gastrojejunostomy 
Gastric resection, Bilroth I 
Gastric resection, Bilroth II 
Esophagogastrostomy 
Esophagojejunostomy 
Cholecystojejunostomy 
End-to-end colocolostomy l 
End-to-end ileocolostomy 
Side-to-side ileocolostomy 
End-to-end small bowel 
Roux-en-Y jejunojejunostomy 
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Eight attempts unsuccessful; three deaths. 


made faster than by conventional techniques. We have 
employed the instrument successfully under adverse 
conditions, such as diffuse peritonitis, and in the 
presence of acute obstruction. 

The only significant disadvantages associated with 
use of the instrument are the following: 


1) An enterotomy is required. 

2) Significant fecal soiling may occur after introduction 
into unprepared bowel. 

3) The maximum and minimum size limitations are 
31 mm and 25 mm. 

4) The cost of the instrument and the disposable car- 
tridges is considerable. 


On balance, we believe that the instrument opens 
new horizons in surgery and deserves consideration 
for use by gastrointestinal surgeons. 
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From having reviewed the manuscript very carefully, I can 
certainly appreciate the advantages of the EEA instrument over the 
GIA in performing a low colorectal anastomosis. We have done five 
such anastomoses during the past several months and in four of these 
the EEA worked beautifully. In one case we had difficulty 
introducing the anvil into the proximal (sigmoid) segment as the 
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sigmoid was small in caliber. This has been the experience of others 
and as a result when the sigmoid low rectal anastomasis is completed 
it may be difficult to extract the anvil and cartridge. Cases of partial 
disruption of anastomoses and other complications have occurred. 
Hopefully, this complication will be corrected shortly because the 
New York Surgical Corporation is introducing a smaller anvil and 
also a smaller cartridge which are 25 and 28 mm in diameter to replace 
the present 31 mm cartridge. In my opinion, the most frequent 
indication at present for the EEA instrument is in performing a low 
colorectal anastomosis. 

The GIA and TA instruments have served well in my hands in doing 
a gastric resection of the B Il type. and I see no advantage in using the 
EEA in doing the B H reconstruction. The EEA would appear to 
serve well in doing a B I reconstruction where the duodenum is free of 
disease as when one operates for gastric ulcer for a scarred and 
stenosed duodenum, | would be fearful of using the EEA and one 
could get oneself into considerable difficulty. | see no advantage in 
using the EEA in doing end-to-end colocolostomy, ileocolostomy or 
Roux-en-Y reconstructions. From Dr. Nance's beautiful photo- 
graphs it is obvious to me that spillage and peritoneal soilage is much 
more likely to occur using the EEA which entails a proximal 
colotomy and removal of purse string sutures from the ends of the 
divided bowel. I have been most happy using the GIA and TA 
instruments for these procedures and contamination is indeed 
minimal or absent. 

Although I work exclusively in a teaching institution where it is im- 
portant to teach the residents to sew, in the last few years with in- 
creasing frequency we are using the stapling apparatus, I have no data 
to substantiate my impressions, but I feel that the patients who have 
small bowel and colon anastomoses with the stapler fare better 
postoperatively than when we manually sew the bowel. Dr. John 
Sawyers and I have had a rather wide experience using the GIA and 
TA instruments in performing remedial gastric surgery and these in- 
struments in such cases where numerous anastomoses are required 
are time saving. Again, I think the EEA has simplified the problems of 
low colorectal anastomoses and has probably replaced the use of a 
low side-to-end anastomosis and pull-through procedures. However, 
in other areas of the gastrointestinal tract the GIA and TA in- 
struments in my opinion are superior. 


Dr. WALKER REYNOLDS, JR. (Anniston, Alabama): Dr. Nance has 
already done the things many of us have dreamed of doing with this 
instrument. It is a great addition to the armamentarium of staple 
surgery. 

However, as others have stated. whether it proves to be the 
best in all cases, time will tell, for there are other staple techniques still 
available for gastrointestinal operations. 

I would like to pose only one question: How many times has the 
actual size of the instrument itself interfered with the operation, such 
as reaching a point in the colon where it is difficult to get an instrument 
that large into the abdominal cavity? 

I would like to show some slides. I have had limited experience 
with the EEA, but in both of the cases, I think, the patients illustrate 
some of the problems that you do get into with the instrument. and 
how you get out of them. 

(slide) This is a patient who has had an adenocarcinoma of the 
transverse colon, with obstruction. The first operation was to remove 
the obstruction, and to leave a proximal end on colostomy, and after 
six weeks of waiting to close the colostomy and do the second stage, 
with additional resection. 

It was found that the proximal end was very dilated; the distal end, 
from disuse, was very small. So we had a great discrepancy in size, 
and this instrument reached its limit, I believe, with the anvil. 

(slide) You see on the distal end how tight the anvil is stretched 
over the instrument, and how loose it is where the enterostomy has 
been performed. 

(slide) This shows it closed. You can still see the discrepancy in 
size. However, this worked very well. 

(slide) This shows testing the lumen after the anastomosis has been 
made. 
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(slide) The next case illustrates the failure of the doughnut test. 
This was a low anterior resection. and as you see, the colon fell off of 
the anvil on the end, and stayed in place on the proximal end. 


Therefore. we knew we had a defect, and we had to, by hand suturing, 


close the defect in the rectosigmoid, and do a colostomy also for 
protection. 

It is well known that there are other methods and instruments in the 
stapling field for bowel operations that I would like to quickly review 
which have been introduced before. We have found in some ten vears 
in the use of these instruments that you start out with one instrument 
such as the EEA but vou may not end up with it. 

It may malfunction as we have had GIAs to malfunction during an 
operation. So there should be alternate methods to use. 

The question also will be whether it is better to use the EEA and can 
you use it better than the GIA or TA-55 on other parts of the bowel? 

(slide) To review quickly the conventional methods used up to 
date, this is Steichen's first technique that was introduced here in 
1971 by Dr. Ravitch. And in addition — 

(shde) On that last slide. the technique that Dr. Ravitch introduced 
is a technique with a one stage anastomosis. It has turned out to be 
most valuable in a patient in which you have a gangrenous segment of 
small bowel: and you wish to do a quick anastomosis and get out in à 
hurry. 

There are several other methods and this is a triangulation method 
that was introduced by Dr. Ravitch and Steichen at the same meeting. 
(slide) And this is the TA-55 

(slide) This shows the completed end to end. In other words, if the 
EEA fails, you can still go back to this. This requires only one 
instrument, the TA-55. 

(slide) This is a technique we have worked out of overlapping the 
bowel. We have improved on the overlap. one inch on each side, and 
staple the ends, and GIA down the center. separating the sections. 

(slide) And we also would use a TA-38 to close this. 

(slide) Now. when all else fails, you can do an end-to-end anas- 
tomosis with nothing but the skin stapler. It is a staple technique using 
the two-layer technique which we have used with silk. We have done 
it on only one case. 

Naturally. you would need a circumference about the same on each 
side. You fire it first in the inside, and go to the outside: and it worked 
very well in the one case in which we tried it. 


DR. MARK M. RavircH (Pittsburgh, Pennsylvania): I'm very 
excited by Carter Nance's paper, and by his ingenuity. and his 
courage: and if I had had both of those, we would have had that 
instrument 10 years ago, because we worked with the Russian 
prototype and figured out what it needed, but my thought was that the 
two applications for it were those in which you would not have to do 
an additional enterostomy at the two ends of the gastrointestinal 
tract, where our conventional methods fail us, that is, low rectal and 
esophagogastric. or esophagojejunal. And not having an Institute 
such as the Russians have, able to make things, whether they were 
profitable or not, we had to deal with how often these would be used. 
The manufacturers calculated that wouldn't be often enough to be 
worth anything, so that it really has taken us ten years to persuade 
them to make this. | must say that the reception by surgeons has 
persuaded them in about three weeks to make two smaller sizes of 
instrument heads. | think this instrument represents a very con- 
siderable advance. The anastomosis happens to be inverting. That 
really doesn't make any difference, but it is anatomically perfect. 

With respect to some of Dr. Nance's ingenious procedures, | share 
Dr. Herrington's hesitation about any technique which requires an 
additional enterotomy, but that may be just too conservative. 

Finally, | have a couple of slides which | borrowed from a 
promising surgeon in Baltimore who never made it, President 
Heroditus Sparkman tells me, to membership in this Association. 

(slide) William Stewart Halsted pointed out that it was awfully 
hard to do an end-to-end rectal anastomosis. He transected the 
bowel, closed the ends with two purse strings. tacked the blind ends 
together, introduced a spud through the rectum in a coiled wire 
tube —a knife with a little button of cork on it, and pushed the cork 
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away. The knife went right on up through the double bulkhead and he 
had a good end-to-end anastomosis. 

That is what he called his bulkhead anastomosis. It is not on record 
that he ever did this in a patient. 


DR. Francis C. Nance (Closing discussion): Could 1 have those 
discussion slides? 

There are two things 1 wanted to show. Dr. Herrington mentioned 
his objection to using the stapler in colon. I have found the GIA a 
cumbersome instrument that I have not been able to use very well, 
and I find the EEA much more easy to use. 

We now prefer to use the EEA instead of the GIA in colonic anas- 
tomoses and in small bowel anastomoses, and really have had very 
little problem. Certainly in the small bowel there is very little 
problem. 

Dr. Reynolds, you described, or asked about, techniques for 
anastomosing bowel with marked discrepancies in size. (slide) We 
use a technique similar to the technique we showed for vagotomy and 
the gastroduodenostomy in the colon, stapling across the larger 
bowel and using the instrument on an end-to-side basis. 

(slide) Here's perhaps, the ultimate in stapling procedures, in 
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which we use ail of the instruments in the process of completing the 
operation. This is just to show you that the enterostomy can be used 
very efficiently. 

Thisis the Hunt-Lawrence pouch with the GIA, whichis almost the 
only kind of anastomosis | use the GIA for now. We insert the 
instrument through the same enterotomy to make the esophagogastric 
anastomosis, and the same enterotomy to make the Roux-en-Y 
anastomosis. 

(slide) Here is a patient that Dr. Herrington will be interested in, 
because we used the Herrington reversed loop, with one anastomosis 
here and the other here. You can see these very nicely. This patient 
didn't get any improvement in her postgastrectomy syndrome, and we 
reoperated three weeks later, and the anastomosis is right there. It 
really cannot be seen very well. 

Dr. Reynolds also asked about low rectal anastomoses. We have 
had trouble using this instrument the way it was described; that is, 
for transanal passage of the instrument. And it is difficult to use it 
that way, and we prefer to use the instrument with an enterotomy 
from above. 

I can only thank Dr. Ravitch for his comments, and to again 
acknowledge his great contributions to the development of staple 
suture techniques in gastrointestinal surgery. 
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tory depression, shock, hypertension; CNS 
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injections should be well within the body of a relatively large muscle such as the 
upper outer quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blood vessel. 

How Supplied: Sterile cefoxitin sodium in vials containing 1 gram or 2 grams 
cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


+B fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, MSD 
.B. vulgatus ERCK 
3 Registered trademark of Ames Company, Division of HAR 


Miles Laboratories, Inc jaMF 10(101 | OHM 


« John, I'm thinking 
of switching from 
cephalothin to 
their new 
antibiotic.?? 


new 


& If that's the case, 
you owe it to you rself 
to hear about 
the one from 
Merck Sharp & Dohme. 
You're in for a surprise.7? 


the first cephamycin derivative"? 


Get the full story 
eCroxin from yourMSD . 


fessi MSD 
(Cetoxitin Sodium MSD) sa ke A SONT 


VIALS, containing 1 gram and iiis cefoxitin equivalent 
1) MEFOXIN is often referred to as a cephamycin in the scientific | 


For a brief summary of prescribing 
information, please see facing page. 





When the postoperative period is 
complicated by anxiety 


Valium LM. 
diazepam) 

Provides three . 
important benefits 


ll Effective anxiolytic. Especially 
important since high levels of anxiety often 
intensify the experience of pain 








@ Effective skeletal muscle relaxant. 

Used adjunctively, relieves the skeletal 
muscle spasm that may aggravate pain and 
interfere with recovery 


E Norcotic analgesic dosage can and 
should be reduced. When used with 
narcotic analgesics, reduce narcotic 
dosage at least 1/3 or eliminate; administer 
in small increments 
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(diazepam) W 


Awide range of benefits 
in one effective agent 





Please see following page for summary of product information. 
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Injectable 





diazepam) @ 


can help the surgical patient 
every step of the way 


Please consult complete product information, a 
summary of which follows: 


Indications: Tension and anxiety states; somatic 
complaints which are concomitants of emotional 
factors; psychoneurotic states manifested by ten- 
sion, anxiety, apprehension, fatigue, depressive 
symptoms or agitation; symptomatic relief of 
acute agitation, tremor, impending or acute de- 
lirium tremens and hallucinosis due to acute 
alcohol withdrawal; adjunctively in: relief of 
skeletal muscle spasm due to reflex spasm to 
local pathology; spasticity caused by upper motor 
neuron disorders; athetosis; stiff-man syndrome; 
tetanus; status epilepticus, severe recurrent sei- 
zures; adjunctively in anxiety, tension or acute 
stress reactions prior to endoscopic/surgical pro- 
cedures; cardioversion. 

Contraindications: Hypersensitivity; acute narrow 
angle glaucoma; may be used in patients with 
open angle glaucoma receiving appropriate 
therapy. 

Warnings: 7o reduce the possibility of venous 
thrombosis, phlebitis, local irritation, swelling, 
and, rarely, vascular impairment when used l.V.: 
inject slowly, taking at least one minute for each 5 
mg (1 ml) given; do not use small veins, i.e., dor- 
sum of hand or wrist; use extreme care to avoid 
intra-arterial administration or extravasation. Do 
not mix or dilute Valium with other solutions or 
drugs in syringe or infusion flask. If it is not feasi- 
ble to administer Valium directly I.V., it may be 
injected slowly through the infusion tubing as 
close as possible to the vein insertion. 

Administer with extreme care to elderly, very ill, 
those with limited pulmonary reserve because of 
possibility of apnea and/or cardiac arrest; con- 
comitant use of barbiturates, alcohol or other 
CNS depressants increases depression with in- 
creased risk of apnea; have resuscitative facilities 
available. When used with narcotic analgesic, 
eliminate or reduce narcotic dosage at least 1⁄3, 
administer in small increments. Should not be 
administered to patients in shock, coma, acute 
alcoholic intoxication with depression of vital 
signs. As with most CNS-acting drugs, caution 
against hazardous occupations requiring com- 
plete mental alertness (e.g., operating machinery, 
driving). 

Has precipitated tonic status epilepticus in pa- 
tients treated for petit mal status or petit mal var- 
iant status. 

Withdrawal symptoms (similar to those with bar- 
biturates, alcohol) have occurred following abrupt 
discontinuance (convulsions, tremor, abdomi- 

e nal/muscle cramps, vomiting, sweating). Keep 
addiction-prone individuals under careful surveil- 
lance because of predisposition to habituation/ 
dependence. 


Usage in Pregnancy: Use of minor tran- 
quilizers during first trimester should al- 
most always be avoided because of in- 
creased risk of congenital malformations 
as suggested in several studies. Consider 
possibility of pregnancy when instituting 
therapy; advise patients to discuss therapy 
if thay intend ta ar da hecome pregnant. 
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Not recommended for OB use. 


Efficacy/safety not established in neonates (age 
30 days or less); prolonged CNS depression ob- 
served. In children, give slowly (up to 0.25 mg/kg 
over 3 minutes) to avoid apnea or prolonged 
somnolence; can be repeated after 15 to 30 min- 
utes. If no relief after third administration, appro- 
priate adjunctive therapy is recommended. 
Precautions: Although promptly controlled, sei- 
zures may return; readminister if necessary; not 
recommended for long-term maintenance 
therapy. 

If combined with other psychotropics or anticon- 
vulsants, carefully consider individual phar- 
macologic effects—particularly with known com- 
pounds which may potentiate action of Valium 
(diazepam), /.e., phenothiazines, narcotics, bar- 
biturates, MAO inhibitors, antidepressants. Pro- 
tective measures indicated in highly anxious pa- 
tients with accompanying depression who may 
have suicidal tendencies. Observe usual precau- 
tions in impaired hepatic function; avoid accumu- 
lation in patients with compromised kidney func- 
tion. Laryngospasm/increased cough reflex are 
possible during peroral endoscopic procedures; 
use topical anesthetic, have necessary coun- 
termeasures available. Hypotension or muscular 
weakness possible, particularly when used with 
narcotics, barbiturates or alcohol. Use lower 
doses (2 to 5 mg) for elderly/debilitated. 

Adverse Reactions: Drowsiness, fatigue, ataxia, 
venous thrombosis/phlebitis at injection site, con- 
fusion, depression, dysarthria, headache, 
hypoactivity, slurred speech, syncope, tremor, 
vertigo, constipation, nausea, incontinence, 
changes in libido, urinary retention, bradycardia, 
cardiovascular collapse, hypotension, blurred 
vision, diplopia, nystagmus, urticaria, skin rash, 
hiccups, changes in salivation, neutropenia, 
jaundice. Paradoxical reactions such as acute 
hyperexcited states, anxiety, hallucinations, in- 
creased muscle spasticity, insomnia, rage, sleep 
disturbances, stimulation have been reported; 
should these occur, discontinue drug. Cough, 
depressed respiration, dyspnea, hyperventilation, 
laryngospasm/pain in throat and chest have been 
reported in peroral endoscopic procedures. ISO- 
lated reports of neutropenia, jaundice; periodic 


o promptly controls anxiety/ 
tension before and after surgery 


[3 diminishes pain-related anxiety 
o narcotic analgesic dosage can 
and should be reduced 


ready-to-use 2-ml Tel-E-Ject i| 
disposable syringes 
2-ml ampuls, 10-ml vials | 


5 mg/ml 


i.e., dorsum of hand or wrist. Use extreme care to 
avoid intra-arterial administration or extravasa- 
tion. Do not mix or dilute Valium with other solu- 
tions or drugs in syringe or infusion flask. If it is 
not feasible to administer Valium (diazepam) di- 
rectly I.V., it may be injected slowly through the 
infusion tubing as close as possible to the vein 
insertion. 

Moderate psychoneurotic reactions, 2 to 5 mg 
I.M. or I.V. and severe psychoneurotic reactions, 
5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if 
necessary; acute alcoholic withdrawal, 10 mg I.M. 
or I.V. initially, then 5 to 10 mg in 3 to 4 hours if 
necessary. Muscle spasm, in adults, 5 to 10 mg 
I.M. or I.V. initially then 5 to 10 mg in 3 to 4 hours 
if necessary (tetanus may require larger doses); in 
children, administer I.V. slowly; for tetanus in in- 
fants over 30 days of age, 1 to 2 mg I.M. or I.V., 
repeat every 3 to 4 hours if necessary; in children 
5 years or older, 5 to 10 mg repeated every 3 to 4 
hours as needed. Respiratory assistance should 
be available. 

Status epilepticus, severe recurrent convulsive 
seizures (I.V. route preferred), 5 to 10 mg adult 
dose administered slowly, repeat at 10- to 15- 
minute intervals up to 30 mg maximum. Repeat 
in 2 to 4 hours if necessary keeping in mind 
possibility of residual active metabolites. Use cau- 
tion in presence of chronic lung disease or un- 
stable cardiovascular status. Infants (over 30 
days) and children (under 5 years), 0.2 to 0.5 mg 
slowly every 2 to 5 min., up to 5 mg (I.V. pre- 
ferred). Children 5 years plus, 1 mg every 2 to 5 
min., up to 10 mg (slow I. V. preferred); repeat in 2 
to 4 hours if needed. EEG monitoring may be 
helpful. 

In endoscopic procedures, titrate I. V. dosage to 
desired sedetive response, generally 10 mg or 
less but up to 20 mg (if narcotics are omitted) 
immediately prior to procedure; if I.V. cannot be 
used, 5 to 10 mg I.M. approximately 30 minutes 
prior to procedure. As preoperative medication, 
10 mg I.M.; in cardioversion, 5 to 15 mg I.V. within 
5 to 10 minutes prior to procedure. Once acute 
symptomatology has been properly controlled 
with injectable form, patient may be placed on 
oral form if further treatment is required. 
Management of Overdosage: Manifestations in- 





blood counts, liver function tests advisable during clude somnolence, confusion, coma, diminished 


long-term therapy. Minor EEG changes, usually 
low-voltage fast activity, of no known significance. 
Dosage: Usual initial dose in older children and 
adults is 2 to 20 mg I.M. or I.V., depending on 
indication and severity Larger doses may be re- 
quired in some conditions (tetanus). In acute 
conditions injection may be repeated within 1 
hour, although interval of 3 to 4 hours is usually 
satisfactory. Lower doses (usually 2 to 5 mg) with 
slow dosage increase for elderly or debilitated pa- 
tients and when sedative drugs are added. (See 
Warnings and Adverse Reactions.) 

For dosages in infants and children see below; 
have resuscitative facilities available. 

I.M. use: by deep injection into the muscle. 

IV. use: inject slowly, take at least one minute for 
each 5 mg(1 mi) given. Do not use small veins, 


reflexes. Monitor respiration, pulse, blood pres- 
sure; employ general supportive measures, |.V. 
fluids, adequate airway. Use levarterenol or 
metaraminol for hypotension, caffeine and 
sodium benzoate for CNS-depressive effects. 
Dialysis is of limited value. 

Supplied: Ampuls, 2 ml, boxes of 10; Vials, 10 ml, 
boxes of 1; Tel-E-Ject* (disposable syringes), 2 
ml, boxes of 10. Each ml contains 5 mg diazepam 
compounded with 40% propylene glycol, 10% 
ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as 
preservative. 
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Intubation Injuries of the Trachea in Children 


Internal tracheal injury in children is increasing at an alarm- 
ing rate, and although critically ill patients are being salvaged 
by prolonged respiratory support, many subsequently develop 
tracheal stenosis. From our experience with 40 children with 
chronic and subacute tracheal stenosis, we have developed a 
technique of management for the child with an acute intuba- 
tion injury to the trachea. Whenever an endotracheal tube 
has been attached to a respirator or has been in place for 
over 72 hours, roentgenographic studies of the airway are 
obtained soon after removal. If there is evidence of a con- 
stricted lumen, bronchoscopy is performed and granulation 
tissue is removed. Triamcinolone is injected endoscopically into 
the area of injury, and a polyvinyl soft endotracheal tube is 
passed through the nose and into the trachea beyond the site 
of injury. This tube serves as a stent and systemic steroids 
(dexamethasone), 0.8 mg/kg/day, and broad-spectrum anti- 
biotics are administered for 72 hours. The child is sedated 
with the head restrained. The stent is removed after 72 hours. 
and racemic epinephrine is administered along with other 
measures to prevent edema. Prednisone is then given orally 
for 4-6 weeks. This method has been successfully used in 
15 children with acute tracheal intubation injuries. 


RACHEAL INJURIES in young children are increasing 
T at such a rate as to constitute a veritable epi- 
demic.'" While external causes of tracheal trauma in 
children have been associated with the escalating use 
of minibikes, motorcycles and motor vehicles, most 
injuries to the airway are the result of internal trauma. 
The primary culprits are endotracheal intubation and 
tracheostomy. Many critically ill children are salvaged 
through prolonged respiratory support, only to develop 
the life-threatening complication of tracheal stenosis. 
The early recognition and prompt treatment of intuba- 
tion injuries can prevent cicatricial stenosis and its pro- 
longed disability. 

Presented at the Annual Meeting of the Southern Surgical As- 
sociation, December 4-6, 1978, Hot Springs, Virginia. 
Reprint requests: H. Biemann Othersen, Jr., M.D., Medical Uni- 


versity of South Carolina, 171 Ashley Avenue, Charleston. S.C. 
29403. 


* Professor of Surgery and Pediatrics; Chief, Pediatric Surgery. 
Submitted for publication: December 7, 1978. 


Management and Prevention 


H. BIEMANN OTHERSEN, JR., M.D.* 


From the Division of Pediatric Surgery, 
Medical University of South Carolina, 
Charleston, South Carolina 





The Problem 


There are several reasons why internal tracheal in- 
juries occur more frequently in children than in adults. 
|) The child's trachea is much smaller than the adult's 
and is more easily obstructed by granulation and scar. 
2) The anatomic dimensions of the airway in children 
invite the insertion of an endotracheal tube which is 
too large and fits too snugly. In adults and older children 
the glottic opening represents the smallest diameter of 
the airway, whereas in small children and infants the 
cricoid ring is the narrowest section of the airway 
(Fig. 1).*!' Therefore, a tube which appears to fit easily 
through the glottis of a small child may be too tight in 
the cricoid and could produce pressure necrosis. 3) 
Small children are subject to laryngotracheal diseases 
more often than their adult counterparts. The insertion 
and maintenance of an endotracheal tube through an 
inflamed trachea can lead to rapid mucosal injury with 
necrosis and subsequent scarring and stenosis. 4) 
Congenital narrowing of the airway in the subglottic 
region may be present with few symptoms until acute 
inflammation of the upper respiratory tract produces 
edema and a critical reduction of the airway. Perhaps 
the complications of endotracheal intubation and 
tracheostomy are as prevalent in adults but are not as 
easily detected. The relatively large size of the adult 
airway allows considerable scarring and reduction of 
the lumen before any respiratory distress occurs. 

Ventilatory support via an endotracheal tube is al- 
most a routine procedure in newborn respiratory dis- 
tress, in the postoperative period and in the therapy 
of any acute illness or injury. In fact, these tubes in 
the airway have become so common that they are fre- 
quently not treated with the proper regard and respect. 
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Indications for insertion, maintenance and removal are 
often arbitrary, and the safe limits for their use are 
frequently exceeded. It is not unusual to see a child 
in the intensive care unit thrashing about while tethered 
to a respirator by an endotracheal tube. Respirator 
tubing is heavy, and when unsupported, it tugs on the 
endotracheal or tracheostomy tubes. In addition, the 
continuing controversy of endotracheal intubation 
versus tracheostomy has created an overdependence 
on the long-term use of endotracheal tubes. 


Patients 


In the course of managing over 40 children with 
chronic or subacute tracheal stenosis we have de- 
veloped procedures aimed at preventing this complica- 
tion. The same meticulous attention to detail used in 
the management of central venous catheters should be 
applied to the care of endotracheal tubes. We have es- 
tablished strict indications for endotracheal intubation 
and tracheostomy.* If a child is under three months of 
age, tracheostomy often poses more risks than pro- 
longed endotracheal intubation. Long-term endo- 
tracheal intubation is fairly well tolerated at that age. 
In older children endotracheal tubes are reserved for 
short-term support. If the tube must be in place longer 
than 72 hours or if a respirator must be used for longer 
than 48 hours, tracheostomy is performed. In in- 
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Fic. 1. Anatomy ofachild's 
trachea as compared to an 
| adult's. The smallest diam- 
eter in the child is through 
the cricoid and not through 
the glottis as in the adult. 
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flammatory diseases of the trachea, such as croup, 
endotracheal intubation is maintained only long enough 
to perform a safe and elective tracheostomy. 


Prevention 


The leading cause of intubation injury is an endo- 
tracheal tube which is too large for the trachea. The 
tube should fit easily through the external naris and 
should approximate the diameter of the child's little 
finger (Fig. 2). Tubes of the Cole variety are not ad- 
vised. because they are tapered; when the tube is in- 
serted and advanced into the trachea, the enlarged 
portion of the tube impinges on the cords and pro- 
duces pressure necrosis. Cuffs on endotracheal or 
tracheostomy tubes are unnecessary in children. A leak 
around the tube assures that it is not too tight. Com- 
pensation for these leaks can be made easily by in- 
creasing the tidal volume administered by the res- 
pirator. We feel that the best tube for endotracheal 
intubation of children is a soft polyvinyl one which 
tends to conform to the larynx and trachea at body 
temperature (Fig. 2). These tubes are manufactured 
with the internal and external diameters, as well as 
the length, clearly marked on the tube. Children with 
endotracheal tubes are not allowed to thrash about, and 
the child is sedated with the head restrained. 
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Fic. 2. Illustration of endo- 
tracheal tubes which should 
not be used in children. The 
preferred tube is soft poly- 
vinyl. The tube should fit 
through the external naris 
without deforming it. 


Endotracheal Tube Too 


Tracheostomy itself can produce strictures at the 
intubation site. The tube may be too large and pro- 
duce cartilaginous necrosis, or the technique of 
tracheostomy may damage the tracheal support. In 
children no tracheal tissue should be excised, and 
cruciate incisions are to be condemned (Fig. 3). A 
linear incision is preferred, and if the tracheostomy 
tube is too large to be admitted without buckling of 
the trachea when inserted through a linear incision, a 
small amount of cartilage can be squeezed out of the 
cut ends leaving the perichondrium for regeneration 
(Fig. 4). We feel that the tracheostomy tube best 
suited for small children at the present time is a poly- 
vinyl tube of the Shiley variety, in that there are specific 
disadvantages to the other tubes (Fig. 5). The Shiley 
tube has an integral 15-mm adapter and has the internal 
and external diameters stamped on the wings. 


Chronic Strictures 
Pathogenesis 


Prevention of tracheal injury is the primary goal, but 
in spite of all precautions ulceration of the trachea 
may occur from either endotracheal or tracheostomy 
tubes. The next step is to prevent formation of a dense 
cicatrix leading to tracheal stenosis. Whenever an 
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endotracheal tube has been removed, intubation injury 
and edema may be indicated by some degree of respira- 
tory distress. Wheezing and suprasternal or costal 
margin retraction indicate partial obstruction of the air- 
way. Conservative therapy with the administration of 
humidified oxygen or the inhalation of racemic epineph- 
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Fic. 3. Two techniques of tracheostomy to be avoided in children 
and the preferred linear incision. 
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| Dati Fic. 4. Diagram illustrating 
the extrusion of a small amount 
LM. of cartilage to allow insertion 
| of a tube without buckling of 
WATT the trachea. 
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rine usually allows the acute symptoms to pass as 
the inflammatory process and edema subside. If actual 
mucosal necrosis and ulceration have occurred, heal- 
ing will be attended by scar. When the mucosal loss 


has been circumferential, the cicatrix will be ringlike, 
and as maturation and contraction of the collagen pro- 
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gresses, the ring of scar will contract and narrow the 
airway. Gradual reduction of the airway may continue 
past the critical diameter, and then recurrent respira- 
tory distress occurs. Occasionally the airway may re- 
main marginal, with no symptoms, until respiratory 
infection and its attendant edema produce further re- 
duction of the lumen. In the past, therapy has con- 
sisted of repetitive dilations. Instrumentation in itself 
has been responsible for lacerations of the scar with 
further scarring and increase in the stricture. Further 
attempts at excision of the scar or at tracheoplasty 
have usually resulted in more stricture. 


Therapy 

Many ingenious operations and stenting devices have 
been employed without consistent success. Strictures 
in children have been especially resistent to therapy, 
until Birck combined dilations and an intraluminal stent 
with the systemic administration of steroids.' His 
method has been employed by us with success, and 
we have modified it to include the intralesional injec- 
tion of triamcinolone.’ This modification was based 
on the finding by plastic surgeons that direct injection 
of triamcinolone into keloids, hypertrophic scars and 
scar contracture would produce softening and regres- 
sion.® Short esophageal strictures have subsequently 


Fic. 5. Metal tubes and 
tubes with cuffs can cause 
tracheal damage. The poly- 
vinyl tubes on the right, 
the Shiley and the Portex, 
are preferred. 
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been treated by intralesional steroid injections.? Similar 
therapy has been applied to laryngeal stenosis.? 
Based on these successes, we added the intralesional 
injection of steroid into tracheal strictures by passing 
a long needle through the operating bronchoscope. The 
intraluminal stent and systemic steroids advocated by 
Birck have been combined to produce a therapeutic 
modality which is successful and satisfactory in most 
children, except those under two years of age. In these 
younger children, granulation tissue at the tracheostomy 
stoma and around the stent have produced further 
tracheal obstruction and prevented decannulation. 


Acute Injuries: Management 


The realization of the extreme difficulty of treating 
an established tracheal stricture has forced us to in- 
stitute an aggressive approach to the detection and 
early treatment of intubation injuries. If an endo- 
tracheal tube has been in place for over 48 hours, the 
child's airway is evaluated by fluoroscopy and by radio- 
graphs at the time of removal. If subglottic narrow- 
ing or granuloma is demonstrated or if there is disten- 
tion of the hypopharynx, indicating obstruction to air 
flow, bronchoscopy is performed for endoscopic eval- 
uation and therapy. Similarly, any tracheostomy which 
has been in place for over 2-3 weeks is removed under 
direct vision with bronchoscopy. Whenever granula- 
tion tissue and tracheal injury are detected in the sub- 
glottic region or at the tracheostomy stoma, the granu- 
lations are excised or cauterized and triamcinolone 
(10 mg/cc) is injected into the area of injury; usually 
0.2 cc in three or four locations is adequate. The 
trachea is then calibrated with Jackson laryngeal dila- 
tors, and an endotracheal tube of the proper size (not 
too snug) is inserted through the nose into the trachea. 
We prefer the opaque Portex® tube, which is carefully 
positioned and checked by x-ray. The child is sedated 
with an intravenous barbiturate (usually short-acting 
secobarbital), and the head is restrained. During the 72 
hours of intubation, dexamethasone (.2 mg/kg) is given 
every six hours IV for a total dose of 0.8 mg/kg/day. 
Antibiotics, either ampicillin or oxacillin, are ad- 
ministered intravenously. It is important that no stresses 
be placed upon the endotracheal tube and no connec- 
tions be made to it. This therapeutic regimen is sum- 
marized in Figure 6. 

At the end of 72 hours the following measures are 
taken in order to minimize laryngeal edema following 
removal of the tube: 


1) The head of the bed is elevated 20—30 degrees. 
2) Thirty minutes prior to extubation a dose of steroids 


is given along with 1 mg/kg of furosemide and 0.5 
g/kg of albumin. 
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CAUTERIZATION 


DILATION 

(Jackson EXCISION STENT 

Laryngeal INJECTION (Portex 

Dilators) (Triamcinolone endotracheal 
10 mg/cc) tube) 


Fic. 6. Illustration of the therapeutic regimen for acute intubation 
tracheal injuries. 


3) The child is sedated with a short-acting barbiturate 

so that he remains calm and quiet. 

The tube is removed by an anesthesiologist who is 

prepared to reinsert it if problems arise. 

Immediately upon extubation, racemic epinephrine 

(.5 cc diluted to 2 cc) is administered by a nebulizer. 

Intravenous fluids are limited to 1200 ml/sqm/day, and 

if respiratory distress does not occur, clear liquids 

are offered by mouth the following morning. The 
diet can then be advanced, and the child can be dis- 
charged 48 hours after extubation. 

After discharge prednisone is continued orally at a 

dose of 4 mg/kg as a single dose every other day for 

two weeks. The dose is then reduced to 2 mg/kg on 
alternate days until reevaluation at six weeks. 

8) In 4-6 weeks repeat fluoroscopy and radiographic 
evaluation of the airway are performed. If there is 
evidence of compromise, repeat bronchoscopy and 
possibly another stenting procedure is performed. 
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This aggressive approach has been utilized in 15 
children with acute intubation injuries. Follow-up eval- 
uation of the airway has revealed narrowing in some 
patients but not enough to be of clinical significance. 
None of the children has required subsequent tra- 
cheostomy or long-term therapy. 


Summary 


The problem of intubation injuries of the trachea in 
children has been summarized. Preventive measures 
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designed to protect the trachea from injury have been 
outlined. In spite of these measures, acute intubation 
injuries have occurred in 15 children. An aggressive 
approach combining bronchoscopic evaluation, intra- 
tracheal injection of steroids, tracheal stenting with 
an endotracheal tube and systemic steroids has been 
employed in the treatment of these injuries. We feel 
that this therapy has prevented the development of 
cicatrical stenosis in many of the cases and has allowed 
permanent decannulation of the trachea. 
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DISCUSSION 


Dr. James A. O'NEILL, JR. (Nashville, Tennessee): This is a 
logical extension of the work that Dr. Othersen has been doing 
for the last several years with respect to chronic subglottic stenosis, 
certainly a tremendous bugaboo of children’s surgery, whether it 
be cardiac surgery or otherwise. And he now has extended this 
to the prevention of the problem, which is, of course, the ideal. 

There are a couple of points I would like to bring out relative to 
our own experience. First of all, the incidence of this complication 
would appear to be low, albeit, when it does occur, it is devastating. 
Our own figures indicate that it is 1.5% of those at risk. 1 wonder 
if you have any idea what it is in Charleston? 

We would agree with the principle of avoiding the use of too 
large an endotracheal tube. Our own statistics show that nasotracheal 
intubation, which allows for better stabilization, has a lesser in- 
cidence of this complication than does orotracheal intubation. 

In your manuscript, you do refer to inflammatory disorders, and 
I might add that we have no hesitation to treat such disorders with 
nasotracheal intubation, where you would go to tracheostomy. 

I wonder if I could show just a couple of slides relative to diagnosis. 

(slide) We have been using the procedure of xeroradiography 
rather than the procedure you have been using, fluoroscopy and 
spot radiographs. Xeroradiography is a dry development process 
which requires approximately a third more per exposure compared 
to a chest x-ray. In our own institution, fluoroscopy and spot 
radiograms have twelve times that radiation exposure. 

This shows a subglottic hemangioma very clearly. (slide) In the 
lateral view it’s located right here, probably less well seen than 
in the PA view, indicating why we like to use double views in this 
way. It is useful in all kinds of situations. 

(slide) This patient has just had a splenorenal shunt, and a 
nasotracheal tube inserted, with assisted ventilation for 24 hours, 
and approximately two days later began to have wheezing. This 
shows a very nicely outlined mucus plug that would be very dif- 
ficult to demonstrate by conventional radiographic techniques. 

(slide) And a similar patient to your own, with granulations exist- 
ing immediately above a tracheostomy tube. We do survey all such 
patients with xeroradiography, but we have tended to survey pa- 
tients who are symptomatic, as opposed to doing this routinely. I 
believe that is an additional contribution which your paper has made. 


Dr. J. L. TALBERT (Gainesville, Florida): The principles which 
Dr. Othersen has emphasized so effectively for successful manage- 
ment of the complications which all of us in pediatric surgery have 
encountered in children following prolonged tracheal intubation are 
equally valid in the State of Florida. Whenever a new neonatal in- 
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tensive care unit opens in the State, we can anticipate a burst of 
referrals of children with these problems, but as training and ex- 
perience of the nurses and other personnel in the unit improves, 
and the concepts outlined by Dr. Othersen are applied, the incidence 
of complications decreases markedly. 

Recently, we reviewed one hundred children who had undergone 
tracheostomy at the University of Florida over the past 15 years. 
The results of this group further emphasized the importance of early 
follow-up and periodic reassessment [sic] of the airway. The only 
children in whom we encountered long-term, persistent strictures 
that were unresponsive to treatment were those in whom early diag- 
nosis had not been achieved or who had been lost to follow-up 
for protracted periods. 

(slide) A technique in which we have been interested as an an- 
cillary method for handling some of the complications which we en- 
counter — specifically, stricture formation and an excess granulation 
tissue —is the use of cryosurgery. For this purpose, we have de- 
veloped a miniature freezing probe which can be inserted into the 
trachea of young children. This probe has a head measuring 10 mm in 
length and 3 mm in diameter. 

(slide) The probe has the characteristics of rapid cooling and 
thawing. 

(slide) As you can see here, however, because of the proximal 
angulation of the probe, the operator can achieve good visualiza- 
tion of the airway and can freeze the tissue and subsequently resect 
it with ease. 

(slide) The iceball that is produced by the tip of the probe as it 
freezes adjacent tissue is one of the valuable characteristics of the 
instrument, in the sense that (slide) there is minimal bleeding from 
the operative site and excellent visualization is maintained while 
surgical resection is performed. A further advantage of cryosurgery 
is that it appears to produce less tissue damage than cauterization, 
thereby favoring an improved end result. 


Dr. H. BIEMANN OTHERSEN, JR. (Closing discussion): I appre- 
ciated seeing those beautiful xeroradiographs. They do demonstrate 
the areas of stenosis very well, and we will probably be using this 
more in the future. I think we're going to be seeing a lot more of the 
xeroradiography. 

We did forget to mention that inflammatory disease of the trachea 
is much more common in children, and even congenital subglottic 
stenosis may be asymptomatic until a disease such as croup comes 
along. 

We. too, are concerned with the scarring that occurs from 
cauterization of granulation tissue, and I think the method that you 
and Dr. Rogers have developed is a real advance. I think an even 
further advance will be the utilization of the laser, when it becomes 
available for use with pediatric bronchoscopes. 


Complicated Intestinal Atresias 


In this group of 45 intestinal atresia patients (duodenum, 16; 
jejunum, 24; ileum five) at the University of Mississippi 
Medical Center, individual hospitalizations ranged up to 
245 days. Twelve patients required multiple operations, and 
the overall mortality rate was 22% (ten patients). While 
the patients with duodenal atresia had the greatest incidence 
of other congenital anomalies, including Down's syndrome, 
the patients with jejunal atresia presented with the most 
challenging surgical problems. Of the 24 jejunal atresia pa- 
tients, only three had a single, simple area of obstruction. 
The remainder were complicated by other gastrointestinal 
lesions (five patients), by multiple areas of atresia (seven 
patients) including those in one surviving patient with 22 sepa- 
rate atretic segments, and by the Christmas tree deformity 
(nine patients). Intraoperative management of the complicated 
atresia should include: 1) grouping of multiple atresias during 
resection, 2) adequate resection of the dilated proximal 
atonic loop, 3) end-to-end anastomoses, 4) avoidance of intra- 
luminal catheters, 5) additional resection of a segment of 
the distal loop in the Christmas tree deformity and 6) consider- 
ation of the shish kebab technique for multiple atretic webs. 
Postoperative management should involve early intravenous 
nutrition and repeated exploration for continued obstruction. 


MALL INTESTINAL ATRESIA continues to be a rela- 

tively common anomaly. In a collective review up 
to 1950, Evans? found 1498 cases of intestinal atresia 
at all levels with 139 survivors (9.396 survival rate). 
Eighty-six of the survivors were patients with duodenal 
atresia. Since that time several other series of patients 
from various centers have been published showing 
marked improvements in survival rates. Improvement 
has been especially marked since the advent of high- 
calorie long-term intravenous nutrition. In a review of 
the experience at the Hospital for Sick Children, Nixon 
and Tawes* analyzed and compared a series of 127 
jejunoileal atresias with 62 duodenal atresias. In the 
jejunoileal patients, associated abnormalities were 
most often confined to the alimentary tract, and the 
majority of these lesions had to do with volvulus, 
meconium ileus and/or perforation of the involved 
bowel. On the other hand 43 of Nixon's 62 patients 
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with duodenal atresia had associated anomalies, most 
often outside of the abdomen and often of life- 
threatening severity. These anomalies included Down's 
syndrome, congenital heart disease, esophageal atresia 
with tracheoesophageal fistula and imperforate anus. 
Nixon noted that survival in the patients with duodenal 
atresia was more related to associated anomalies and 
low birth weight than to operative management. 

In contradistinction to patients with duodenal atre- 
sia, it is common for patients with jejunoileal atresia 
to have other distal atretic segments or webs. Jejunal 
atresias, in particular, may be complex and associated 
with prenatal perforation and meconium peritonitis. 
Surgical management may be the critical factor in 
survival of this group. Reported survival rates in 
jejunoileal atresia include Nixon and Tawes,? 62%; 
Clatworthy ,* 80%; Randolph et al.,? 71%; Louw,’ 94%; 
and deLorimer et al.,* 64%. The last reference is a 
compilation of 563 cases of jejunoileal atresia from a 
survey conducted among the members of the Surgical 
Section of the American Academy of Pediatrics. While 
it is unfair to compare survival rates in widely diverse 
groups of patients collected at different times, it is 
evident that there is room for improvement in jejuno- 
ileal atresia patients, in whom death has often resulted 
from anastomotic obstruction, leakage and sepsis. The 
present study was undertaken to ascertain where 
improvements in management might be made. 


Patients 


Forty-five newborn infants with small intestinal 
atresia were admitted to the University Hospital during 
the years 1965-1978 (Table 1). All but one of the 
infants were either born at the Hospital or were referred 
for primary surgical care soon after birth. One patient 
was referred after the initial surgery had been per- 
formed at another hospital. This patient had a side- 
to-side anastomosis which required revision. Sixteen 
patients had duodenal atresia alone or in association 
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TABLE 1. Small Intestinal Atresia —Site, Complexity, Morbidity and Survival 





Average Length 


Number Patients 





Number of Hospital Stay Requiring Multiple 
Patients (days) Operations Lived Died % Survival 
Duodenum 16 30 (1-89) 3 H1 5 69 
Jejunum (all) 24 58 (15—245) 12 19 3 79 
Single atresia 3 36 (23—47) 0 3 0 100 
Single atresia and 
other GI anomaly 5 35 (15—68) 2 4 l 80 
Multiple atresias* 7 64 (25-159) 5 6 | 86 
Christmas tree’ 
deformity 9 73 (21-245) 5 6 3 67 
Ileum 5 17 (8-27) 0 3 0 100 
All atresias 45 43 (1—245) 15 35 10 78 


* Includes combined multiple jejunoileal atresias. 
' Includes three patients with multiple atresias in addition to the 
Christmas tree deformity. 


with annular pancreas; 24 patients had jejunal atresia: 
and five patient had ileal atresia. (All patients with 
multiple jejunal or jejunoileal atresias have been 
recorded for the purpose of this paper in the jejunal 
group.) There were 23 males and 22 females. 

Among the 16 patients with duodenal atresia, ten 
(63%) had other severe anomalies including Down's 
syndrome,’ congenital heart disease,” esophageal atre- 
sia,^ imperforate anus? and intestinal malrotation? 
(Table 2). Eight infants were of low birth weight (less 
than 2500 g). Three of the five deaths in patients with 
duodenal atresia occurred in infants weighing less than 
2500 g but it was not clear that low birth weight per se 
was a determining factor in their demise. Three deaths 
were directly related to nonduodenal problems (severe 
congenital anomalies and respiratory distress, brain 
damage with continuous seizures and severe bilateral 
pneumonia associated with esophageal atresia). Two 
patients with Down's syndrome suffered from anas- 
tomotic malfunction and failure to thrive. They even- 
tually succumbed after prolonged courses of intra- 
venous nutrition. Since 1969 all infants with duodenal 
atresia and annular pancreas have been treated by 
duodenoduodenostomy immediately around the point 
of obstruction. No patient with duodenal atresia 


had multiple sites of obstruction. Three patients 
required a second operation (Table 3). 

Of the 24 patients with jejunal or jejunoileal atresia, 
only three had an uncomplicated, single area of ob- 
struction (Table 1). Five additional patients had single 
atresias, but these were complicated by other gastro- 
intestinal lesions (mesenteric cyst, duplication cyst, 
malrotation, meconium pseudocyst and gastroschisis). 
Seven patients had multiple areas of atresia. One sur- 
viving infant had 22 separate atretic segments, many of 
which consisted of mucosal webs. In this infant, three 
segments of bowel with adjacent atresias were 
resected, and the remaining nine webs were pierced by 
passing an intraluminal probe in shish kebab fashion. 
Three of the webs reformed and required repiercing at a 
second operation. This infant is now one year of age and 
has had no subsequent difficulty. In all patients with 
multiple atresias, an attempt was made to resect closely 
adjacent obstructions, with a balance being struck 
between the length of bowel to be sacrificed and the 
number of anastomoses to be performed. No patient 
had more than three anastomoses. All anastomoses 
were accomplished in end-to-end fashion with inter- 
rupted 5-0 silk sutures with the knots on the 
luminal side. 


TABLE 2. Complicated Atresias and Associated Abnormalities in 45 Patients 





Multiple Atresias 





or Christmas Other GI Low Birth Non-GI 
Tree Deformity Anomalies Weight * Anomalies 
Duodenum (16 patients) 0 0 8 10 
Jejunum (24 patients)’ 16 5 15 2 
Ileum (5 patients) 0 0 0 l 





* Less than 2500 gm. 
* Includes patients with multiple jejunoileal atresias. 
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Nine patients with jejunal atresia and the Christmas 
tree deformity had the highest morbidity and mortality 
(Table 1). Their prolonged hospitalizations were neces- 
sitated by extremely sluggish peristalsis. Although two 
of these patients were home within 3—4 weeks, the 
remainder stayed considerably longer (average 73 
days). In all recent patients with the Christmas tree 
deformity intravenous nutrition was begun within a few 
days of the initial surgery. Three of the five deaths in 
jejunal atresia patients occurred in patients with 
Christmas tree deformity (Table 3). The bowel in these 
infants failed to function after reoperation and weeks of 
continuous intravenous nutrition. 

Fifty per cent of patients with jejunal atresia required 
reoperation (Table 4). Second procedures were most 
commonly necessitated by anastomotic malfunction, 
principally due to kinking, angulation and adhesions at 
the anastomosis. In three patients with the Christmas 
tree deformity, the anastomoses were found to be 
patent but nonfunctional. After resection of additional 
bowel, two patients improved. Three patients were 
reoperated because of mechanical obstruction due to 
adhesions, and one patient developed a perforation at 
the tip of a very delicate and flimsy catheter left in the 
lumen distal to the last anastomosis for the purpose of 
feeding. Finally, one patient with severe gastroschisis 
and jejunal atresia had numerous surgical procedures, 
including the use of a silo, without ever regaining 
intestinal function prior to death at 50 days of age. 

All five patients with ileal atresia survived, had single 
areas of obstruction and required only one operative 
procedure. 


Discussion 
Duodenal Atresia 


The 16 patients with duodenal atresia produced no 
startling statistics. The five deaths in this group were 
associated with severe congenital anomalies, although 
a patient with esophageal atresia might have been saved 
by earlier diagnosis before the onset of severe bilateral 
pneumonia. Two patients with Down's syndrome 


TABLE 3. Causes of Death in Intestinal Atresia 


Duodenal: 5 patients 
Multiple severe anomalies and respiratory distress syndrome 1 
Brain damage with seizure disorder l 
Bilateral pneumonia associated with tracheoesophageal 
fistula and atresia l 
Down's syndrome. anastomotic malfunction, failure to thrive 2 


Jejunoileal: 5 patients 
Gastroschisis and sepsis l 
Prenatal infarction of small bowel, short gut syndrome, sepsis 1 
Christmas tree deformity, intestinal malfunction, failure to 
thrive, sepsis 3 
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TABLE 4. Causes for Multiple Operations in Intestinal Atresia 


No. Patients with 
Multiple Procedures 


Duodenum: 16 patients 3 
Anastomotic malfunction 
Anastomotic perforation l 


to 


Jejunum: 24 patients 2 


Anastomotic malfunction 6 
Adhesive peritonitis 3 
Enterostomy tube 

perforation l 


Recurrent webs | 
Gastroschisis repair l 


Ileum: 5 patients 0 


possibly could have survived had the patients not failed 
to thrive and had anastomotic function been better. 
The relationship between anastomotic malfunction and 
Down's syndrome in these two patients is unclear, 
as other Down's patients had no difficulty. The reason 
for anastomotic perforation in one patient is also un- 
clear, as all anastomoses were performed in identical 
fashion. Overall, there is little evidence that refine- 
ment in surgical technique and management would 
effect an increased survival in the duodenal group. 


Ileal Atresia 


The most obvious statistic produced in the ileal 
atresia group was the low number of patients? in com- 
parison to those with jejunal or jejunoileal atresia. Most 
previously reported series, including the nationwide 
survey by the American Academy of Pediatrics,* have 
shown a much more equal distribution of atresias 
throughout the small bowel. 


Jejunal Atresia 


The patients with jejunal atresia were marked by the 
severity of their atresias and their problems in surgical 
management. Only three of these 24 patients had a 
single area of atresia, and they all did well. The pre- 
ponderance of complex and multiple atresias in this 
series of patients (88%) is in marked contrast to other 
reports. Martin and Zerella? reported 14 patients (24%) 
with multiple atresias or the Christmas tree deformity 
in a series of 59 patients. The study by the American 
Academy of Pediatrics of 312 patients with jejunal or 
jejunoileal atresia recorded only 34 patients (1196) with 
multiple atresias. The reason for this difference in our 
patients is not apparent. Two of the deaths in patients 
with jejunal atresia seem to have been unavoidable. 
One infant with gastroschisis never regained gastro- 
intestinal function after multiple procedures. Another 
infant, with loss of the entire small bowel save 1 in. 
of ileum, failed to thrive and required continuous intra- 
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venous nutrition until death at 159 days of age. Three 
infants with the Christmas tree deformity, one of whom 
also had multiple atretic areas, might have survived 
with a different surgical technique. These patients all 
had multiple procedures related to failure of the anas- 
tomosis or failure of function of the distal small bowel. 
It is, of course, uncertain that all patients with this 
anomaly will eventually regain function. However 
lacking any evidence to the contrary, an aggressive 
approach is indicated. 


Management 


Based on this series of patients and the broad ex- 
perience of others as recorded in the literature, the 
following principles of management in jejunoileal 
atresia are recommended: 


1) Adequate resection of proximal dilated atonic 
bowel. Numerous authors!?5 have emphasized this 
surgical necessity. A problem herein usually arises in 
high jejunal atresia when dilated bowel extends prox- 
imally into the duodenum. This situation is best handled 
either by resection back into the third portion of the 
duodenum or by tapering jejunoplasty as advocated 
by Thomas and Carter.!° 

2) Use of end-to-end anastomoses. Side-to-side or 
end-to-side anastomoses generally have not functioned 
as well as straight end-to-end or end-to-backside 
(oblique) anastomoses and have had the added risk of 
blind-loop syndrome.? We prefer single-layer in- 
verted anastomoses performed with interrupted 5-0 
silk with the knots on the inside. All anastomoses are 
tested for leaks and patency by injecting saline on the 
proximal side with a fine needle. 

3) Group resections of multiple atresias. Multiple 
atretic segments should be resected to conserve as 
much bowel as possible while avoiding excessive anas- 
tomoses. In general an effort is made to avoid more 
than three suture lines. 

4) Avoidance of intraluminal catheters. The dangers 
of perforation from indwelling catheters outweigh 
possible benefits from distal intraluminal nutrition. 
In any event, intraluminal nutrition has become far 
less urgent since the advent of intravenous nutritional 
techniques. 

5) Investigation of distal bowel for hidden atresias. 
Atresias distal to the most proximal one are often not 
visible on inspection. Saline must be shown to pass 
through the distal lumen into the colon. 

5) Careful attention to both proximal and distal re- 
sections in the Christmas tree deformity. Weitzman!! 
in his initial discussion of this deformity emphasized 
the need for careful attention to the blood supply of the 
distal segment. It has been our experience that, in 
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spite of good blood supply, the distal segment may not 
function and that a short length of viable, seemingly 
normal bowel should be resected. Two patients re- 
gained function after additional segments of distal 
bowel were resected and another anastomosis was 
performed. 

7) Consideration of the shish kebab technique for 
multiple mucosal webs. This technique, although 
running some risk of webs reforming, seems preferable 
to either an excessive number of suture lines or 
excessive resection when there are multiple, evenly 
spaced atresias throughout the entire small bowel. 

8) Use of intravenous nutrition. All patients with 
multiple or complex atresias should be placed on 
high-calorie intravenous nutrition within a few days 
of initial surgery. Patients with single, uncomplicated 
atresias are usually maintained on peripheral IV lines, 
unless complications ensue. 

9) Reexploration for intestinal or anastomotic mal- 
function. Although it may be expected that anasto- 
moses performed for bowel atresia, particularly if 
multiple, might be slow to function, a second ex- 
ploration should be considered if the bowel does not 
become at least partially functional within 14 days. 
Six patients in this series improved after multiple 
procedures and survived. The majority of second pro- 
cedures have been accomplished with the patient under 
local anesthesia. 


Acknowledgment 


The author extends thanks to Dr. Patricia C. Moynihan whose 
patients are included in this study. 


References 


l. Benson, C. D.: Resection and Primary Anastomosis of the 
Jejunum and Ileum in the Newborn. Ann. Surg., 142:478, 1955. 
. Benson, C. D., Lloyd, J. R. and Smith, J. D.: Resection and 
Primary Anastomosis in the Management of Stenosis and 
Atresia of the Jejunum and Ileum. Pediatrics, 26:265, 1959. 

3. Clatworthy, H. W. Jr.: /n discussion of Randolph, J. G. et al. 
Ann. Surg., 158:490, 1963. 

4. deLorimer, A. A., Fonkalsrud, E. W. and Hays, D. W.: Con- 
genital Atresia and Stenosis of the Jejunum and Ileum. 
Surgery, 65:819, 1969. 

5. Evans, C. H.: Collective Review: Atresias of the Gastrointestinal 
Tract. Surg. Gynecol. Obstet., 92:1, 1951. 

6. Louw, J. H.: Resection and End-to-end Anastomosis in the 
Management of Atresia and Stenosis of the Small Bowel. 
Surgery, 62:940, 1967. 

7. Martin, L. W. and Zerella, J. T.: Jejunoileal Atresia: A Proposed 
Classification. J. Pediatr. Surg., 11:399, 1976. 

8. Nixon, H. H. and Tawes, R.: Etiology and Treatment of 
Small Intestinal Atresia: Analysis of a Series of 127 Jejunoileal 
Atresias and Comparison with 62 Duodenal Atresias. Surgery, 
69:41, 1971. 

9. Randolph, J. G., Zollinger, R. M. and Gross, R. E.: Mikulicz 
Resection in Infants and Children. Ann. Surg., 158:481, 1963. 

10. Thomas, C. G. Jr. and Carter, J. M.: Small Intestinal Atresia: 
The Critical Role of a Functioning Anastomosis. Ann. Surg., 
179:663, 1974. 

11. Weitzman, J. J.: Jejunal Atresia with Agenesis of the Dorsal 
Mesentery. Am. J. Surg., 111:443, 1966. 


N 


Vol. 189 e No. 5 


DISCUSSION 


Dn. EpwiN Ipe SMITH (Oklahoma City, Oklahoma): Dr. Miller has 
presented not only a change in the therapy and the outcome of 
intestinal atresia, but also a very fascinating change in the pathology 
of the abnormality itself. Whereas early reports, such as Dr. Gross’, 
contained in his textbook in 1953, had many more ileal atresias 
than duodenal or jejunal atresias, today the higher sites—that 
is, predominantly jejunal and duodenal—appear to be more com- 
mon, and also associated with multiple sites of atresia. 

Dr. Miller was kind enough to share this finding with me earlier 
in the fall, and I was interested to see if our own experience supported 
this finding. Dr. Leroy Long in 1967 reviewed 20 cases (slide) of 
intestinal atresia seen in our hospital between 1948 and 1967. We 
contrasted our own experience of 41 newborns with intestinal 
atresia (1973-78). 

Asiseasily seenon this slide, our results are exactly as Dr. Miller's. 
Whereas the ileal/jejunal ratio was the same in the earlier 
series, there is a tremendous predominance of the jejunal over 
the ileal atresias in more recent times. So these cases support 
Dr. Miller's finding of the changed spectrum of atresia. 

I think that this rather remarkable change would indicate that 
additional investigative attempts should be made to try to identify 
the factors which may be involved in this change. 

Mortality in our two groups fell from 50% in the first to 17% in the 
second, largely due to the advent of total parenteral nutrition 
— clearly, a debt to Drs. Rhoads, Dudrick, and others. 

We generally associate the high abnormalities with early gesta- 
tional dysfunction, or aberration. Does Dr. Miller's series give us 
any idea concerning the possible causes of pathology which he 
has seen? 


DR. PATRICIA C. MOYNIHAN (New Orleans, Louisiana): I think the 
series that Dr. Miller has presented well represent the problems 
that we see when we are dealing with infants who present with 
intestinal obstruction secondary to a small bowel atresia. 

I really have nothing to add to the comments that Dr. Smith has 
already pointed out, but I would like to ask Dr. Miller three questions. 

First, what determines when you re-explore these infants for 
the problem of either failure of the anastomosis —the anastomosis 
is not working—or do they have so-called failure of peristalsis to 
come back in the gut? 

No. 2, the shish kebab procedure— which we can describe as 
the Miller adaptation of the Halsted procedure — do you still prefer 
that over some type of plasty procedure, since you have a recurrence 
rate of your web? 

And the third question is a problem that I recently faced. How 
would you manage a child with a gastroschisis who had an obvious 
atretic segment, not in continuity, that you had to close with a silo? 


DR. ANTHONY SHAW (Charlottesville, Virginia): These are superb 
results — 78% survival in these very difficult cases—and again we 
owe a great debt to the people who brought us parenteral hyperali- 
mentation, because this has not only allowed us to keep these in- 
fants going, but in those who reobstruct, and have additional 
problems, it enables us to tide them over and to reoperate; and 
occasionally we have to do this. 

There are two technical points which I would like to touch on. 
One was mentioned by Dr. Miller, which was introduced by 
Dr. Thomas. I'd just like to show these few slides. 
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(slide) This shows the enormous disproportion between 
the proximal and the distal segment in proximal jejunal atresia. 

(slide) We have found by a long tapering, after excising a portion 
of the antemesenteric wall of the proximal dilated bowel, that we 
could make this distal end become an exact fit. We haven't had to 
resect back quite as far as we used to before we did this. This 
technique has been particularly useful in the very proximal obstruc- 
tions where the dilatation extends right back to the pylorus. 

(slide) Here's another proximal atresia, showing the proximal 
dilated small bowel, and a Christmas tree, or barber pole deformity 
at this point. 

(slide) We have tapered the proximal end here, and we ve got 
a very nice fit. 

And the other thing we have been doing— Dr. Miller said that 
one should not place a tube in the anastomosis. We have been doing 
that. We have been using a small silicone, very flexible tube through 
the gastrostomy or separately through the wall. 

We usually do this with a high proximal obstruction. It's enabled 
us to drain the material from the gastrostomy tube, and place that 
distal to the anastomosis, and it simplified our fluid and alimentation 
problems. Indeed, we have been able to feed the baby this way, 
and allow a few weeks to go by, during which time most anastomoses 
will open up. 


Dr. RICHARD C. MILLER (Closing discussion): Dr. Shaw, I was 
quite chagrinned to find that in the Artz and Hardy Complications 
textbook I also advocated putting a soft, flimsy catheter, not the 
polyethylene type, but either a silastic or silicone rubber catheter 
through the anastomosis for the purpose of feeding distally. Even one 
of these catheters eroded the bowel of a 3 lb premature infant, 
causing a perforation. I therefore warn you to be careful with any 
catheter. Also, since the advent of intravenous nutrition, it is not 
quite as critical to feed distally. 

Dr. Smith, I do not know the cause of the shift-to-the-jejunum 
problem. I agree that this would be an interesting area for investigation. 

Dr. Moynihan has asked the most difficult questions; and she asked, 
first of all, when do we reoperate on the patient if the bowel is not 
functioning? 

We usually give the anastomosis about 14-21 days. If there is 
not at least some partial function by that time, the patient is re- 
explored. Many times the anastomosis is found to be patent but 
not functioning. In this case, the anastomosis and a short segment 
of bowel proximally and distally is resected and a new anastomosis 
performed. 

The shish kebab technique is one of desperation. If one has 22 
equally spaced atretic areas, its a matter of choosing the best 
alternative. It seems preferable to deal with a few recurrent webs a 
week or two later than to deal with a large number of suture lines 
or excessive lengths of resection. 

Finally, as to the management of atresia and gastroschisis, there 
was one such patient in our group. We elected not to anastomose 
initially, because of the severity of the gastroschisis and the poor 
condition of the bowel. The gastroschisis was treated with a silo, 
and the anastomosis performed later when the condition of the bowel 
was more favorable. I don’t know whether that was a good decision 
as the patient ultimately did not survive. 

Dr. Moynihan has been with us at the University of Mississippi 
until recently, and I'd like to thank her for allowing me to include 
her cases in this report. 


Surgical Experience with Neonatal Necrotizing 


Enterocolitis (NNE) 


JAMES A. O'NEILL, JR., M.D., GEORGE W. HOLCOMB, JR., M.D. 


Neonatal necrotizing enterocolitis, a highly lethal disorder 
of premature infants, is a common occurrence in newborn 
care units. This report details operative experience with 33 
infants over the past seven years. During this time many 
more infants with NNE have recovered with supportive 
therapy. All patients are treated on a standard protocol 
of therapy and monitoring designed to select those with 
signs of continuing clinical deterioration. Therefore, those 
coming to operation had additional complications, such as 
perforation, intestinal gangrene or stenosis. This protocol 
is described. The 33 infants, averaging less than 4 lbs., 
developed NNE within five days of birth. Perforation and signs 
of continued clinical deterioration were the indications for 
operation; severe sepsis and clotting abnormalities were the 
rule. The overall mortality was 40% but included six infants 
with total bowel necrosis who had laparotomy alone. Five 
patients had intestinal or colonic resection with primary anas- 
tomosis, with two leaks leading to death. Twenty-one patients 
had staged resection with delayed anastomosis and only four 
deaths. Thus 27 determinative cases had a 26% mortality, 
and the recent group with staged resection had a 19% 
mortality. The essentials of pre-, intra- and postoperative 
management are detailed, as well as pathology and bacte- 
riologic data. Most infants had temporary malabsorption 
requiring parenteral nutrition and special diets. Long-term 
results are gratifying. 


EONATAL NECROTIZING ENTEROCOLITIS (NNE) 

was first described in 1891 by Genersich.? 
Although individual cases were reported after that, the 
first series of cases of this nature was reported by 
Berdon, Santulli and the group at Columbia University 
in 1964.? They described the classical clinical picture 
of sepsis, gastric retention, bile-stained vomitus and 
abdominal distention with ileus and bloody stools and 
called this syndrome necrotizing enterocolitis of in- 
fancy. Since that time a striking increase in the in- 
cidence of this syndrome has been noted around the 
world, paralleling the development of neonatal in- 
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tensive care units and the increasing survival of low- 
birth-weight infants. Neonatal necrotizing enterocolitis 
predominatly affects low-birth-weight neonates, but 
we, as others, have noted this syndrome occasionally 
in term infants, particularly in those with severe 
cyanotic heart disease or those with severe diarrheal 
syndromes.!? 

Virnig and Reynolds described the remarkable 
differences in the incidence of this disorder which 
have been noted from time to time and place to place, 
suggesting that epidemiologic factors may be in- 
volved.'? Common etiologic factors noted in most re- 
ports include such things as significant stress at the 
time of birth or immediately following, the occurrence 
of one or more hypoxic episodes, exchange trans- 
fusion, hyperosmolar feedings, umbilical artery cathe- 
terization and respiratory distress syndrome. +8913 

In recent years it has become clear that most infants 
are capable of recovering from apparently severe NNE 
with supportive therapy alone. A number of efforts 
have been made to distinguish those infants who are 
capable of responding to supportive therapy and those 
who will require surgical intervention.?^? The proper 
timing of surgical intervention is still to some degree 
unclear. 

Our group has developed a protocol for therapy and 
close follow-up which has been utilized over the past 
several years. In a previous report we described a num- 
ber of factors constituting indications for operation; 
these included deterioration under conservative ther- 
apy, signs of perforation, such as free air and pro- 
gressive ascites, persistent acidosis and drops in 
platelet counts unaccounted for by any other factor.’ 
This report describes our continued experience with 
this protocol, as well as the surgical results obtained 
in this group of patients. 
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Clinical Aspects 


The treatment protocol of supportive therapy in- 
cludes the concept that all infants suspected of having 
NNE are followed jointly by the neonatology and 
pediatric surgical teams (Fig. 1). 

If an infant is thought to have a mild form of the 
disease with transient abdominal distention and bloody 
stools, feedings are withheld and drainage with an oro- 
gastric tube is instituted. Intravenous nutritional support 
via peripheral vein is provided in the form of 10% 
glucose, amino acids and fat emulsion. Antibiotics are 
administered as indicated, according to data obtained 
from nasopharyngeal, stool, urine, endotracheal, cere- 
brospinal fluid and serial blood cultures. Ordinarily 
intravenous ampicilin and gentamicin are admin- 
istered, and other antibiotics are added as culture 
information becomes available. If the infant's clinical 
picture improves within a few days, enteral feedings 
are cautiously begun again, following a week of 
bowel rest. 

In those infants suspected of having a severe form of 
the disease, manifested not only by bloody stools and 
sudden abdominal distention but also severe clinical 
deterioration and perhaps lethargy, apneic spells, 
hypothermia and circulatory collapse, a much more 
aggressive regimen is instituted. A Silastic® catheter 
is introduced into the superior vena cava via the 
common facial vein at first for the purpose of repairing 
volume depletion and then for the purpose of providing 
total parenteral nutrition for two or more weeks as 
needed until some enteral intake is possible. Since 
glucose intolerance is common during the initial 
stages of NNE when the infants are septic, 10% glu- 
cose with 1.4% crystalline amino acids is administered 
intravenously, the strength of the solutions gradually 
being increased to 20% glucose and 2.8% amino 
acids as the infant's ability to tolerate glucose im- 
proves. Every effort is made to insure sufficient calorie 
and protein intake, as well as optimum plasma and red 
cell volume and acid-base and electrolyte balance. 

Those infants suspected of having NNE are ex- 
amined by the two treatment teams at least every 
eight hours. At the same intervals, recumbent and 
left lateral decubitis abdominal x-rays are obtained. 
These intervals are lengthened or shortened according 
to the infant's clinical progress. If significant abdominal 
fluid is noted on x-ray in an infant who has distention 
paracentesis is performed, sometimes with peritoneal 
lavage with Ringer's lactate, so that the fluid obtained 
may be cultured and tested with Gram's stain. Serial 
bilirubin, hematocrit, white blood cell count, electro- 
lyte, pH and blood gas determinations are made as 
indicated. During the past five years, it has been the 
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Suspected infant 











Frequent observation | 

Electrolyte, pH and blood gas, bili- 
rubin, glucose, hematocrit, WBC, 
etc., as indicated 

Platelet counts every 8 hours 

Abdominal x-rays every 8 hours 

Cultures 

Paracentesis and lavage as indicated 


CVP monitoring 
Volume replacement 
Respiratory support 
Correction of electrolyte 
and acid-base imbalance 
GI decompression 
Antibiotics 
IV feeding 





Operation for clinical deterioration 


i 


Staged closure of ostomy 


Recovery 


Fic. 1. NNE— treatment and follow-up protocol. 


practice to obtain platelet counts every eight hours 
initially and less frequently as clinical improvement 
occurs. Blood glucose determination is followed with 
heel stick estimations. 

The decision to terminate supportive therapy and 
institute operative intervention is individualized. In- 
dications for operation include clear-cut signs of 
perforation, as judged by x-ray and examination of 
peritoneal fluid, or evidence of continued physiologic 
deterioration, as indicated by the various laboratory 
studies mentioned. During the past five years, particu- 
lar emphasis has been placed on drops in the platelet 
count to levels of 100,000 or below in infants who had 
normal platelet counts initially and who have no 
other obvious reason for such a fall. 

During the past seven years, approximately 4,250 
infants have been admitted to the Vanderbilt neonatal 
intensive care unit, and 142 (3.3%) of these were con- 
sidered to have definite signs of NNE on the basis of 
operative or postmortem information or on the basis 
of combined physical signs along with radiographic 
demonstration of pneumatosis intestinalis. Although 
a number of other infants displayed some of the clinical 
signs of mild NNE and were treated as having such, 
they did not satisfy sufficient numbers of these criteria 
to be included in this review. It is of interest that 
the incidence of NNE in this intensive care, low-birth- 
weight population has increased from approximately 
2.5% in 1975 to 4% during the past three years. Of 
the 142 patients with a definite diagnosis of NNE, 33 
(2396) were subjected to operation on the basis of 
the above-mentioned criteria. 

Of the 33 surgical patients, 18 were male and 15 fe- 
male. Birth weight ranged from 1 Ib. 6 oz. to 6 Ibs., with 
a mean of slightly less than 4 Ibs. Gestational age was 
estimated to be from 24 to 40 weeks, but the majority 
of infants were premature, with low birth weight and 
idiopathic respiratory distress syndrome. The maternal 
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TABLE l. Necrotizing Enterocolitis Laboratory Findings 
————————HÁ————C NN 

Determination No. of Patients 
——————————— —— ÍHÁM— UE 


Anemia 32 
| Serum sodium 19 
Persistent acidosis 8 
Abnormal clotting 30 


| Serial platelet counts 27/28 


(Fell 150,000; avg. 72,000) 
—————  —— ee ae 
Serial platelet counts which fell from normal levels to below 100.000 
almost always correlated with the presence of gangrenous bowel in 
patients who had no other obvious reason for the fall. 


history in all of these 33 patients included at least one 
of the following findings: prolonged or precipitous 
labor, premature rupture of membranes or severe 
meconium staining of amniotic fluid, suggestive of 
intrauterine fetal distress. The infants themselves 
had low Apgar ratings for up to ten minutes following 
birth, shock in the early neonatal period, a prolonged 
hypoxic episode or obvious respiratory distress syn- 
drome. Essentially all of these patients demonstrated 
severe respiratory distress and hypoxia soon after 
birth, and 18 of the 33 patients required respiratory 
support at some time prior to the onset of NNE. While 
no definite predisposing factor could be determined 
in a few of the patients who recovered on supportive 
therapy alone, it is remarkable that all of the patients 
who required surgical intervention had some obvious 
severe form of perinatal stress and hypoxemia. 


Signs and Symptoms 


All 33 infants who subsequently required operation 
displayed signs and symptoms including ileus with 
abdominal distention and gastric retention, vomiting 
of bile-stained, usually guaiac-positive material, leth- 
argy and temperature instability usually in the form 
of hypothermia. Changes in the appearance of the 
infant’s peripheral circulation were noted in 30 of the 
33 infants. Stooling usually stopped, and what stool 
was present invariably had gross or occult blood in it. 
Jaundice, apneic spells requiring respiratory assistance, 
dehydration and abnormal bleeding occurred in half 
the group. 

Sixteen of the 33 infants had received at least one 
feeding prior to the onset of symptoms, but only one 
had received any feedings which might be considered 
hyperosmolar. Three patients had exchange trans- 
fusion because of hyperbilirubinemia prior to the 
onset of enterocolitis. In six instances the first clinical 
signs noted were sudden shock, tight abdominal dis- 
tention and clear evidence of a catastrophic intra- 
abdominal event. Twenty-eight of the 33 patients had 
the first sign of NNE within the first five days of life, 
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while four patients had their first signs and symptoms 
between the sixth and fourteenth days, and one patient 
had the onset of symptoms at 30 days following birth. 


Physical Findings 


Twenty of the 33 patients had physical findings in- 
cluding abdominal tenderness and evidence of peri- 
toneal irritation. However, the remaining 13 patients 
had only equivocal signs of tenderness. The physical 
findings in the surgical group as a whole did not differ 
significantly from those noted in patients treated with 
supportive measures alone. Redness and edema of the 
abdominal wall was present in only two of the patients 
who required operation. 


Laboratory Findings (Table 1) 


Six patients had only a single set of laboratory 
determinations made prior to operation, but 27 had 
serial laboratory studies which were available for 
analysis. A sudden drop in serum sodium seen in 19 
patients, indicated the presence of sepsis with signifi- 
cant third-space volume loss. This persisted in four 
patients on supportive therapy and was accurately 
considered to be a sign of deterioration requiring 
operative intervention. Metabolic acidosis unrespon- 
sive to therapy for longer than four hours occurred 
in eight of these infants; this also proved to be an 
accurate indication that the infant was not responding 
to supportive therapy. Thirty of the 33 patients demon- 
strated abnormally low platelet counts, with length- 
ening of the partial thromboplastin generation or 
prothrombin times. Serial platelet counts were per- 
formed prospectively in 28 patients, who subsequently 
developed gangrenous bowel requiring operation. In 
27 of these 28, platelet counts fell 150,000 or more 
from initial levels to the range of 5,000—130,000. 
One patient with gangrenous bowel who had an initial 
platelet count of 192,000 had a follow-up count six 
hours later of 200,000 but was subjected to operation 
because of resistant metabolic acidosis. Anemia was 
present in the majority of instances but did not indicate 
that a change in therapy was in order. 


Radiologic Findings 


Abdominal radiographs on all patients demonstrated 
intestinal distention and varying amounts of intramural 
intestinal gas, primarily in the right lower quadrant, 
although occasionally on the left side of the abdomen as 
well. Pneumatosis generally cleared within 72 hours. In 
many instances it cleared within 24 hours. Pneumatosis 
progressed to a picture of abdominal distention and 
apparent ascites in eight patients. Gas was noted within 
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the portal venous tree in six instances, but it tended 
to be transient and cleared within 18 hours in all. 
Pneumoperitoneum was seen in nine patients. Those 
patients who had progressive accumulation of intra- 
abdominal fluid were subjected to paracentesis, some- 
times with Ringer's lactate lavage, and bacteria were 
found on a smear in all. This was an accurate indication 
that operation was needed. None of these patients had 
barium constrast studies early, and it is our feeling 
that they are contraindicated under these circumstances. 


Operative Procedures 


Six low-birth-weight infants whose weight averaged 
approximately 2,000 g were found to have involvement 
of essentially the entire gastrointestinal tract, and all 
died within 18 hours; only laparotomy was performed, 
and one of these patients was re-explored at 12 hours 
without success. Intraoperative use of vasodilators, 
steroids and similar supportive measures were not 
helpful. Although focal necrosis of the midsmall bowel 
was noted in five additional patients, it was relatively 
limited and either responded to no treatment, limited 
plication, or, in one instance, resection and jejunal 
anastomosis. Early in the series four patients had 
ileo-right colic resections with primary anastomosis, 
and two of these patients had anastomotic leaks leading 
to death. During the past three years, a fifth patient 
had a successful jejunal resection with anastomosis 
along with ileostomy. Twenty-one patients underwent 
staged exteriorization resection with only four deaths, 
all these occurring within eight hours of operation. 
Six patients underwent resection of varying lengths 
of the distal ileum and right colon with exteriorization; 
two and four patients, respectively, had right and left 
colonic resections with colostomy. One patient had 
resection of the transverse and left colon with 
colostomy, and eight patients had subtotal colectomy 
with ileostomy and closure of the rectal remnant. 
Peritoneal drainage was not utilized in any patient 
and would probably not have been helpful, except 
perhaps in the two patients who had primary ileocolic 
anastomoses which leaked. 

Gastrostomy was added to these procedures in 
eight patients who were expected to have long-term 
gastrointestinal dysfunction because of spotty areas 
of small bowel necrosis scattered throughout the 
gastrointestinal tract. In every instance, total paren- 
teral nutrition was used for support postoperatively. 
Varying degrees of malabsorption were the rule in the 
20 surviving patients, so that reinstitution of full 
enteral feedings was invariably a slow process requiring 
total or partial intravenous nutritional support for as 
long as two months postoperatively while gradual in- 
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creases in oral intake were accomplished. Dilute 
feedings were used initially and then gradually in- 
creased to full strength as patients demonstrated 
ability to absorb fat and carbohydrates. Recently, we 
have been using a mixture of Portagen*, Polycose*, 
vegetable and medium-chain triglyceride oils, casein 
hydrolysate, calcium and vitamins graduating from 
one-fourth to full strength (20 calories/oz). 

All of these patients were severely ill, and careful 
pre- , intra- and postoperative management was es- 
sential to their survival. Double exchange transfusion 
was performed pre- or postoperatively in four patients, 
and platelet transfusions were administered immedi- 
ately preoperatively, as well as intraoperatively, in 
six patients. In every instance these patients benefitted 
from these procedures. As far as possible, all patients 
were returned to electrolyte and acid—base balance 
before operation was undertaken, although this was not 
feasible in every instance. Intraoperative management 
included monitoring of arterial and central venous 
pressures as well as determination of pH and blood 
gases. All 33 patients were maintained on postoperative 
controlled ventilatory assistance. 

Two patients were operated on 25 and 30 days, 
respectively, following onset of enterocolitis, because 
of left colonic strictures. Both patients had primary 
anastomosis and survived operation, but one of these 
patients died one week later because of resistant 
Klebsiella pneumonia with sepsis. 

The overall operative mortality is 40%, but if those 
patients with inoperable disease are excluded, the 
mortality is 2676 and only 1946 for those treated by 
staged resection and later anastomosis. 

Reanastomosis of the gastrointestinal tract has been 
performed in 15 patients 2—10 months following 
operation; two patients are currently awaiting this pro- 
cedure. It has been our practice to defer reconstitution 
of the gastrointestinal tract until the patient has recov- 
ered from the various complicated medical problems 
which invariably coexist with enterocolitis and until 
weight gain has been demonstrated. It did not appear 
that earlier anastomosis would have helped any of 
these patients. 


Pathology 


The gross and microscopic findings in involved bowel 
were typical of NNE as described by Santulli and his 
associates; they included mucosal necrosis with ul- 
ceration, submucosal hemorrhage and inflammation, 
pseudomembrane formation, intramural gas, involving 
both submucosa and subserosa, and occasional throm- 
boses in small mesenteric vessels.'? Six of the 33 
patients had necrosis of essentially the entire gastro- 
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intestinal tract. Five additional patients who had pri- 
mary involvement of the colon also had focal areas 
of necrosis in the midsmall bowel. However, 26 of the 
33 patients had gangrenous changes with or without 
perforation in the ileocolic region. Ten patients had 
irreversible gangrenous changes in the distal ileum and 
right colon; two patients and four patients, respec- 
tively, had localized areas of right and left colon in- 
volvement. One patient had involvement of the trans- 
verse and descending colon, and eight patients had 
extensive involvement of essentially the entire colon 
and distal ileum. Two patients who were initially 
thought to have recovered on supportive therapy alone 
went on to develop partial intestinal obstruction and 
long fibrotic strictures in the descending colon. 


Bacteriology 


Thirty of the 31 emergent patients had peritoneal 
cultures which yielded bacterial growth, and one 
patient had an apparently sterile culture. While almost 
all patients had one or more blood cultures, 16 patients 
had positive blood cultures which correlated with the 
results of the peritoneal cultures. There was also good 
correlation between peritoneal cultures and cultures 
from other areas, such as cerebrospinal fluid, 
pulmonary secretions, and stool, indicating that 
extensive colonization had occurred in these patients. 

The organisms most frequently encountered were E. 
coli, Klebsiella pneumoniae and Pseudomonas in 
varying combinations in 23 patients. Klebsiella pneu- 
moniae was the most frequently encountered. In the 
remaining seven patients with positive cultures the 
organisms were Staphylococcus, Candida albicans, 
Clostridium perfringens, enterococcus and beta Strep- 
tococcus either singly or in combination. Fortunately, 
in only one instance was a Klebsiella resistant to all 
antibiotics available. 


Long-term Follow-up 


Reference has already been made to the problems 
with intestinal absorption and need for long-term nu- 
tritional support in many of these patients. Secondary 
surgical procedures for reconstitution of intestinal 
continuity have generally gone very well. Only one 
patient has required a later operative procedure for 
intestinal obstruction due to adhesions. Those patients 
who had reconstitution of intestinal continuity by 
ileorectostomy have invariably had persistent diarrhea 
but have gradually adapted over a period of 3-6 
months on modified diets and careful attention to 
perianal skin care. 

Sixteen of the 20 surviving patients appear to be 
neurologically normal in every respect, but four pa- 


O'NEILL AND HOLCOMB 


Ann. Surg. e May 1979 


tients have neurological problems. One of the four is 
clearly mentally retarded; one patient has severe 
seizures and may be retarded; and two have mild to 
moderate cerebral palsy with no definite signs of 
retardation. 


Comments 


Neonatal necrotizing enterocolitis continues to be 
a serious problem in low-birth-weight, intensive care 
populations of newborn infants. While we, as others, 
have noted this problem occasionally in term infants, 
it has predominantly occurred in stressed, low-birth- 
weight neonates requiring treatment for severe res- 
piratory distress syndrome. A few years ago the inci- 
dence in our newborn intensive care unit population 
was approximately 2.5% of admissions. Over the 
past three years the incidence has been 4.0% of the 
population at risk, but this is almost certainly a factor 
of increased rate of diagnosis rather than a true increase 
in incidence of the disease. 

A number of etiologic factors have been mentioned 
as possibly contributing to the development of NNE. 
Neonatal asphyxia, transient hypoxemia, sepsis and 
shock at or shortly following birth may logically re- 
sult in diminished splanchnic blood flow with resultant 
mucosal necrosis, invasive bacterial proliferation and 
transmural infarction, as suggested by Harrison et al.® 
Exchange transfusion via the umbilical vein has been 
mentioned by Orme and others as a possible causative 
factor in that it may result in altered portal flow in in- 
fants with a closed ductus venosis.? Although this is 
certainly possible, it is probably a minor factor in 
etiology since most infants with NNE do not have ex- 
change transfusion as a part of their clinical picture. 
As a matter of fact, exchange transfusion has recently 
been used successfully to treat some of the severe 
hematologic abnormalities seen in infants with this 
syndrome. Certainly the patent ductus syndrome asso- 
ciated with idiopathic respiratory distress syndrome in 
premature infants seems to be related to NNE; these 
infants have severe derangements in cardiac output 
which would be expected to result in abnormalities 
of splanchnic flow during the first week in life. A num- 
ber of our patients had this association. Additional 
information relating diminished splanchnic flow to the 
etiology is the fact that the vast majority of patients 
have involvement of bowel in areas of peripheral blood 
flow and, in particular, the terminal ileum and right 
colon. Hyperosmolar feedings and rapid feeding have 
also been indicted by Book and others as causative 
factors in that they may cause flow changes related 
to dumping.? In our surgical group of 33 patients, 
16 had received feedings but in only one instance was 
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it considered hyperosmolar. The infants may have been 
progressed to feedings too rapidly, however. Seven- 
teen of the 33 patients had never been fed prior to the 
onset of NNE. It is currently our practice to with- 
hold enteral feedings from any infant who has severe 
hypoxemia and respiratory distress during the first 
week of life and to provide support with peripheral 
intravenous glucose, amino acids and fat emulsion. 
While a number of bacteriologic organisms have been 
encountered, gram-negative bacteria have predomi- 
nated in this group in a fashion to suggest heavy coloni- 
zation rather than a primary bacteriologic etiology, as 
suggested by Pedersen.’ It seems that a number of 
etiologic factors are involved in a cumulative fashion. 

The supportive treatment regimen has been designed 
to provide maximal multisystem support with emphasis 
on volume repletion, acid-base neutralization, minimal- 
ization of hypoxemia, careful bacteriologic surveil- 
lance, correction of hematologic abnormalities and 
intensive nutritional support. As supportive therapy 
has improved, survival of infants treated by these 
methods have improved proportionately. Over the 
past seven years, 109 patients treated by supportive 
measures alone in our unit have had an 81% survival 
rate, with the majority of deaths being due to causes 
other than NNE. It has become clear that the vast ma- 
jority of infants with NNE are capable of recovering 
with non-operative therapy alone. 

Despite the fact that the number of patients treated by 
non-operative means has increased with improvements 
in life support measures, some subjects have pro- 
gression of disease and operation becomes mandatory. 
Over the past seven years, 33 of the 142 (23% pa- 
tients encountered with this disease have required 
operation. Emphasis has been placed on the develop- 
ment of a protocol to select infants who will require 
operation prior to a time when the disease has pro- 
gressed to the point of free perforation. It appears 
that mu!tiple laboratory and x-ray findings as well as 
clinical information from physical observation are 
required in order to make this determination. Our 
group has placed particular emphasis on serial deter- 
mination of platelet counts as a mode of follow-up, 
along with the other things mentioned above, as a 
possible guide to selecting infants who will require 
operation. Unfortunately, severe hematologic abnor- 
malities are common in infants with severe hyaline 
membrane disease and other disorders of prematurity, 
but infants who do not have another explanation for 
an abnormally low platelet count may be followed in 
this fashion. In 28 patients who had gangrenous bowel 
in whom serial platelet counts were performed prospec- 
tively, significant decreases occurred in 27, and only 
one patient with gangrenous bowel was not selected 
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TABLE 2. Necrotizing Enterocolitis —Surgical Survival 


D aaaaaaaaaaaasasasasasasasasasasaeasaeaeaeaaeasesesasaseseasoeoeososeoeaeetltl 


Authors No. Patients % Survival 
a I 
Torma et al., '73"* 24 42 
Roback et al., °74!! 42 32 
Santulli et al., 75"? 17 33 
Roty et al., 76" 27 4l 
This series 33 61 


ee ee ee À— À———— 

This lists comparable series generally demonstrating increasing 
survival over the years. If patients with irreparable pathology are 
excluded, survival ranges from 50-80%. 


by this study. Information from physical examination 
was generally not helpful in selecting infants who re- 
quired a change from supportive to operative therapy. 
Serial x-rays were helpful in terms of making an initial 
diagnosis, determining when free perforation had 
occurred or when progressive accumulation of intra- 
abdominal fluid was present, as a guide to the timing 
and location of abdominal paracentesis. Any radiologic 
evidence of localized or generalized abdominal fluid 
associated with abdominal distention added emphasis 
to the need for operation, particularly when associated 
with decreasing platelet counts. 

The experience with this series of patients suggests 
that the aforementioned protocol of follow-up of infants 
on supportive therapy is a valid method of selecting 
those who will require operation. This is supported 
by an increasing survival rate of patients in the non- 
operative group, as well as an increase in survival of 
those who have undergone operation, since more have 
been operated on at an earlier time than in previous 
years, when most infants had progressed to the point 
of perforation before operation was undertaken. 

Unfortunately, a certain number of patients will have 
such severe disease that no therapy will be sufficient 
to provide survival, as was the case in six of our pa- 
tients. An additional four died within eight hours of 
operation with fulminant sepsis and irreversible shock 
despite intensive therapy. If the six patients with 
complete bowel necrosis are excluded, mortality in 
the surgical group is 2646, although the overall sur- 
gical survival of 60% still compares favorably with 
reported series in the literature (Table 2). The majority 
of authors indicate that resection with primary anas- 
tomosis is to be avoided and that staged, exteriori- 
zation resection and late anastomosis is to be preferred. 
Certainly our experience would be in agreement with 
this. Although the timing of the second stage for anas- 
tomosis is debatable, our experience has lead us to 
believe that it is preferable to wait until these critically 
ill infants are out ofthe woods and thriving before inter- 
vening again. The late occurrence of stricture in the 
defunctionalized distal bowel is perhaps another reason 
to take this approach. Even though the majority of 
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infants are able to recover today on supportive therapy 
alone, careful observation for one or two months is 
essential since some reports suggest that as many as 
10% of patients may develop strictures,' although our 
experience does not indicate that the percentage is 
this high. 

Intravenous nutritional support continues to be one 
of the mainstays of care in the postoperative period. 
Since most patients have significant malabsorption 
problems for periods varying from two weeks to three 
months, initial provision of total parenteral nutrition 
with a gradual advance to partial parenteral nutrition 
with small supplements of enteral feedings has proven 
to be the most effective method of management thus 
far available. An additional dividend obtained has been 
the ability to support early nutrition without being 
forced to push enteral feedings which might potentiate 
the recurrence of enterocolitis. Not a single patient 
in this series had recurrence of NNE during the period 
of follow-up. 

The long-term follow-up of infants who have been 
followed through the period of gastrointestinal tract 
reconstruction, even in the case of subtotal colec- 
tomy, has been gratifying in the long run. All even- 
tually resumed normal growth and development. Even 
though some patients have had prolonged periods of 
malabsorption and diarrhea, this has eventually re- 
sponded to therapy and adaptation. A limitation 
perhaps is the realization that a certain number 
of these very tiny, critically ill infants will be brought 
through a long and difficult illness only to end up with 
varying degrees of neurologic impairment. However, 
this is a factor in the care of low-birth-weight infants 
in general and must be evaluated as further experience 
is gained in long-term follow-up. 


DISCUSSION 


DR. H. BIEMANN OTHERSEN, JR. (Charleston, South Carolina): 
Dr. O'Neill has presented an elegant protocol for diagnosis and 
treatment and management of these children, and his results are 
certainly to be applauded. I agree with all of the data and the method 
of management which he has presented. I would just like to ask 
two questions. 

Why do we see such an incidence difference in various parts of 
the country? 

In Charleston, we rarely see infants with NNE, and I don’t know 
why. I have talked to our pathologist about it, and he doesn’t know 
why. Shortly after we talked about it, we had three cases come in, 
but I expected that. Subsequent to that, we have seen very few. 

And if anyone knows of a reason why there is such a difference 
in incidence around the country and around the world, I don't think 
it's been brought out. But Id like to know if Dr. O'Neill knows that. 

And the second question is: Did you use intraluminal antibiotics, 
as well as systemic antibiotics? 
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DR. ANTHONY SHAW (Charlottesville, Virginia): It is curious how 
the differences from one region to another are so marked. Almost 
all of the infants in whom the diagnosis of neonatal necrotizing 
enterocolitis was made in our neonatal nursery at the University 
of Virginia required surgical treatment; and I think we're perhaps 
as astute at diagnosing it as anyone. 

Our criteria are clinical and radiographic. Those who had radio- 
graphic evidence of the disease we would treat with parenteral and 
enteral antibiotics, withdrawal of early feedings— we even gave 
them dextran intravenously, which some people recommend — and 
almost all of them progressed downhill. Their acidosis got worse, 
and all the bad things that Dr. O'Neill indicated on his slide oc- 
curred, and almost all of them required an operation. 

Our findings at surgery were similar to his. The severest in- 
volvement was in the distal small bowel, the terminal ileum, and 
the right bowel. This was managed with resection, a cutaneous 
enterostomy, and oversewing of the distal end. We usually would 
perform a gastrostomy as well. 

Our major problem lay in those children who seemed to have 
involvement from stem to stern. There were some in whom the 


Vol. 189 e No. 5 


whole bowel was actually falling apart in our fingers. But there were 
a number where it was difficult to determine viability: There ap- 
peared to be skip areas, some areas, perhaps, potentially gangrenous, 
others in between that seemed to be pretty good. 

I wonder how Dr. O'Neill manages these. 

Let me just show you how we have managed a few of these in 
our series. 

(slide) This shows the kind of thing I mean, with dilatation of the 
bowel from one end to the other, areas of hemorrhage, areas with 
pneumatosis, a lot of gas bubbles very often replacing the blood in 
the mesenteric circulation. 

We usually can find an area that looks normal quite proximal in 
the bowel. We divide the bowel at this point, pass a catheter 
distally, and completely aspirate the bowel contents. 

(slide) This is proximal, and going all the way down into the colon, 
completely decompressing this. Sometimes after decompressing it, 
it doesn't look quite so bad, but usually it's just about as bad. 

We bring out a proximal enterostomy, and defunctionalize the 
entire midgut by bringing out several more stomas, so that the end 
result looks like this. 

(slide) This is the proximal stoma. This is the proximal enterostomy 
of the midgut. And this is the distal end, the defunctionalized midgut 
segment. So this comes out at two sites, and antibiotics can be 
instilled into this segment. The proximal end of divided colon has 
been oversewn and dropped in. 

We have done about half a dozen babies this way, where we 
weren t certain as to the degree of necrosis of the midgut. They 
all survived the operation, but as time went by we re-explored many 
of them. Some of them had essentially no bowel; it was all decom- 
posed. Others had various segments of bowel left which were 
salvagable. The adhesions were formidable. Some of them never 
functioned quite well. About half of this small group survived in 
the long term. 

(slide) In reoperating, we would find strictures of this sort, which 
were amenable to resection. 

One last question. I don't believe we have had any infants who 
have developed neonatal necrotizing enterocolitis who have been on 
breast milk since they were in our nursery. We know that breast 
milk seems to have a protective effect in these infants, and I wonder 
whether Dr. O'Neill knows whether any of the infants who de- 
veloped neonatal necrotizing enterocolitis were fed breast milk alone. 


DR. H. HARLAN SroNE (Atlanta, Georgia): This is indeed a unique 
condition, where bowel is gangrenous and yet there is no aroma 
to the infection. In adults such extensive gangrene carries a mortality 
rate of not less than 80%; but the mortality rate in these infants 
is somewhere between 20 and 40%. 

We wondered about the participation of anaerobes in this form 
of sepsis. Over a period of twelve years, 64 infants were noted to 
have perforated their necrotizing enterocolitis out of 170 where the 
diagnosis had been made, a 38% perforation rate. Aerobic and 
anaerobic cultures were taken prior to operation of the blood as 
well as from the peritoneal cavity at the time of laparotomy. Of 
these 64 patients, 49 (or 77%) had positive blood cultures. The 
average was 1.3 species per patient. No blood culture contained 
an anaerobe. 

The presence of bacteria in the blood did not in any way influence 
survival; that is, except for two species being present, Pseudomonas 
and hemolytic Streptococcus. If either were present, the infant died. 
Otherwise, a positive blood culture did not seem to predict an 
ominous outcome. 

With respect to peritoneal cultures, at least 1 g negative rod grew 
from the peritoneal cavity of each infant. The average was 2.3 species 
per patient. Anaerobes were identified in six infants, yet these in 
no way adversely affected future outcome. There were two 
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Clostridia, three gram positive anaerobic cocci, and one Bacteroides 
fragilis. No anaerobic bacteria were cultured unless perforation had 
occurred beyond the eighth day of life. 

I wonder what has been your experience with respect to the pres- 
ence of anaerobes in this particular type of newborn sepsis. In addi- 
tion, have any bacterial species been uniformly associated with a 
fatal outcome? 


DR. JAMES A. O'NEILL (Closing discussion): Dr. Otherson, I 
have no idea why the incidence of neonatal necrotizing enterocolitis 
in Nashville appears to be different from that over the Blue Ridge 
Mountains. On the other hand, this is a phenomenon which has been 
pointed out very well in the literature by Vernig and others in studies 
of the epidemiology of this illness. They have tried to account for it 
with specific populations of bacteria in neonatal intensive care units. 
They have also shown that the incidence is different from time to 
time and from place to place. 

Dr. Shaw, we do not use intraluminal antibiotics. It has not made 
sense to me to use them in patients who have a severe ileus and 
gastric retention, and in whom intestinal decompression appears to 
be vital in terms of preventing the extension of necrosis in bowel 
which already has diminished vascularity because of distention. 
While I am aware that some use intraluminal antibiotics, I am also 
aware that there is not one bit of evidence to show that they do 
any good. 

I cannot explain why most of your patients seem to need opera- 
tion. We do use a central venous catheter very clearly, and try to 
accomplish rapid repletion of volume and cardiovascular support. I 
would like to think that makes the difference. 

Your mention of distal bowel involvement makes a great deal of 
sense. That happens to be the area where flow is most peripheral 
and where gastrointestinal flora exist in the highest concentrations, 
so perhaps those two factors are influential. Also, intestinal transit 
time in that area is delayed. 

Dr. Shaw, we have noted that with decompression, skip areas of 
necrosis in small bowel have improved. We have been able to plicate 
small areas of necrosis with success in every instance except one, 
and we have not had a single leak in that particular group, so we 
have tended to prefer that. There may be an individual patient who 
needs multiple enterostomies as you describe, but they should 
be rare. 

The question of breast milk and IgA is interesting. As you know, 
it is important for the baby to receive milk from its own mother. 
Somebody else's breast milk is not as good. Also hyperosmolar 
feeding does appear to be detrimental. In our group of babies, 16 
had received feedings and 17 had not. The 16 which had received 
feedings had received conventional, elemental formulas. They were 
too small and too weak to be with their mothers, and breast milk 
was simply not available in that group. 

Dr. Stone has alluded to some fascinating information regarding 
bacteriology. (slide) He has alluded to his findings relative to the 
phenomenon of anaerobic bacterial growth in patients such as these. 
These are the culture characteristics of our group of patients. We 
had positive cultures from the peritoneum in all but one of the acute 
patients. In 16, or approximately half, there were positive blood 
cultures, which correlated; and, similarly, cultures from some other 
place, all of which were sampled regularly, also correlated. I think 
what this indicates is that this is a phenomenon of generalized 
colonization, rather than an indication that a particular bacterium 
is a primary etiologic agent. Our experience would be much like 
yours in that some Gram negative organisms existed in just about 
every patient. The majority had Aerobachter and Klebsiella. We 
have had one resistant Klebsiella organism unfortunately. We have 
had deaths where Strep has been present, but we have not had a 
problem with respect to Pseudomonas being uniformly lethal. 


Zollinger-Ellison Syndrome 


Spontaneous Regression of Advanced Intra-abdominal Metastases 


With 20 Year Survival 
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A 35-year-old man with the Zollinger-Ellison syndrome who is 
alive and well 20 years following diagnosis at age 15, is re- 
presented. At the initial operation for a bleeding duodenal ulcer 
a ZE tumor of the pancreas also was excised. After two addi- 
tional ineffective ulcer operations, total gastrectomy was per- 
formed. At that time, retroperitoneal and peripancreatic 
metastases were noted, and several were removed. Three years 
later at laparotomy, extensive hepatic metastases were biopsied 
as well. Spontaneous remission occurred and when re-explored 
at age 34, after 14 years, no metastases were identifiable 
in any area. The serum gastrin level has remained elevated, 
casting doubt upon its value as a criterion for evaluation of 
tumor recurrence or activity. Other additional interesting as- 
pects are discussed. The importance of elimination of the acid- 
secreting cells by total gastrectomy is emphasized. The patient 
remains well. 


T HAS NOW BEEN 23 YEARS since Zollinger and 
Ellison** presented two cases of a new and interest- 
ing syndrome characterized by a nonbeta cell islet pan- 
creatic tumor, marked by hypersecretion of gastric 
acid and an unrelenting ulcer diathesis. This intractable 
ulcer development was stubbornly resistant to con- 
ventional medical and surgical therapy. Additional 
cases were rapidly reported. As pertinent information 
accumulated, it became apparent that although these 
islet tumors were histologically benign, many behaved 
as malignant neoplasms, frequently metastasizing. Fur- 
ther, within several years it became apparent that the 
expedient of total gastrectomy was the preferred treat- 
ment if fatalities from ulcer complications were to be 
avoided. 
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The causative agent was obviously elaborated by the 
pancreatic tumor. It's identity long remained obscure 
but was postulated as being a "'gastrin-like sub- 
stance." '? Until the isolation of gastrin, this remained 
unproven.'4 

Additional investigators reported further ramifica- 
tions. Wermer'® and others early suspected involve- 
ment of multiple endocrine glands. This concept 
(MEA) has continued to be of great interest. In some 
patients other symptoms, notably watery diarrhea, 
were noted and thought to be the result of hyperacidity.'” 

In 1961 Davis and his associates? reported a classical 
case occurring in a 15-year-old boy. The diagnosis was 
proven at the initial operation in 1958. Over the next 20 
years this patient demonstrated many of the incredible 
features of this tumor. This unusual neoplasm con- 
tinues to elicit frequent discussion and ever-increasing 
interest, as well as some controversy. Our patient's 
20-year survival reintroduces this fantastic subject. 


Synopsis of Original Report? 


On April 14, 1958 a 15-year-old, white boy was ad- 
mitted for the first time to Norfolk General Hospital 
with the complaints of epigastric distress, occasional 
vomiting and intermittent diarrhea of five months’ dura- 
tion. A large duodenal ulcer was found, and medical 
management was begun. Two weeks later, a severe 
gastric hemorrhage occurred. Operation revealed a 
large, actively bleeding posterior duodenal ulcer just 
distal to the pylorus. An additional finding was a 5 cm 
ZE tumor in the pancreas, this was excised, and sub- 
total gastric resection with a Billroth II reconstruction 
was done. 

Sixteen months later, massive gastric hemorrhage 
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Fic. |. Photograph of peripancreatic metastases removed in 1960. 
(Courtesy of Publisher) 


again occurred. A large stomal ulcer was found at 
operation. It was resected, additional stomach was re- 
moved and truncal vagotomy was done. He recovered 
uneventfully. 

Gastric hemorrhage developed again 10 months 
later. X-rays demonstrated a new jejunal ulcer on the 
proximal side of the most recent anastomosis. A Hol- 
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lander insulin test was positive, and therefore a trans- 
thoracic vagotomy was performed. Recovery was un- 
remarkable. The patient thrived, gaining 15 lbs. within: 
60 days, and radiologically the marginal ulcer healed. 

After the original operation in 1958, Dr. Zollinger 
had been consulted and gave continued, enthusiastic 
and helpful advice. Accumulated experience by 1960 
clearly indicated the treatment of choice to be com- 
plete gastric resection. 

In September 1960, three months after transthoracic 
vagotomy, gastric hemorrhage again required ad- 
mission to the hospital. When operated upon he was 
found to have a third stomal ulcer, as well as numerous 
retroperitoneal and peripancreatic masses ranging up to 
5 cm in diameter. The liver was normal. The ulcer was 
resected, and a rotal gastrectomy was done employing 
a Roux-en-Y technique with an end-to-side esophago- 
jejunostomy. Several large peripancreatic tumors were 
removed. Pathological examination confirmed them to 
be identical with the primary neoplasm removed two 
years previously (Fig. 1). Extracts from one of the 
tumors were found, in Zollinger's laboratory, to incite 
a vigorous acid response in Pavlov's pouch (Fig. 2): 
this was greater and longer sustained than with pure 
histamine. 

The patient recovered uneventfully. There were no 
dietary problems, and growth and development were 
uninhibited. He served an apprenticeship as a butcher 
and then found employment. 


I ULCEROGENIC TUMOR EXTRACT 
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Review of Subsequent Course 


Following total gastrectomy, the patient did well. 
At the time of the initial report? on December 5, 1961, 
14 months postoperatively, there were no digestive 
symptoms and weight gain of approximately 20 lbs. 
had occurred. This trend continued until 2% years after 
operation, when progressive upper abdominal pain 
developed and weight declined. Increasing hepatomeg- 
aly was noted. Large amounts of narcotic for pain relief 
were required. This general decline accelerated, and 
in May 1963 he developed fever, an expanding right 
upper quadrant mass and slight jaundice. Cachexia 
was evident. Laparotomy was necessary, and the large 
abdominal mass was found to consist of severe in- 
flammation surrounding an empyema of the gall- 
bladder. Additionally, a tremendously enlarged liver 
filled with innumerable small metastases was noted. In 
addition, the peripancreatic and retroperitoneal masses 
noted at his last operation in 1960 had greatly increased. 
The gallbladder contained purulent material, but no 
calculi were present. An hepatic biopsy confirmed 
metastases histologically similar to the previous islet 
tumor. A palliative cholecystostomy was done. 

Postoperative recovery was prompt, but increasing 
pain required ever larger amounts of narcotics. After 
about eight months, however, this downward trend 
appeared to reverse, and a rather dramatic improve- 
ment began. There was rapid, steady weight gain, and 
the previously severe upper abdominal pain lessened. 
There was a sharp reduction in narcotic requirements 
coincidental with his improvement in health. Blood 
chemistry and chest x-rays were normal. Spontaneous 
remission was considered. Despite these encouraging 
notes, a liver scan done February 14, 1965 showed 
multiple small defects consistent with metastases. 
Twenty months following liver biopsy and palliative 
cholecystostomy, there had been a weight gain of 20 
lbs., his digestion was normal and there was no evi- 
dence of hepatomegaly. 

In March 1965 he was one of eight individuals to 
be presented by Wilson and Ellison?? before the Central 
Surgical Association, all of whom had undergone total 
gastrectomy at 15 years of age or under for treatment 
ofthe ZES. The purpose of their review was to evaluate 
possible adverse effects on growth and development 
resulting from complete stomach removal in children. 
This study demonstrated no such harmful consequences. 

After several years of improvement, our patient's 
personal problems magnified, and drug dependency 
again developed. He subsequently struggled to reduce 
his narcotic demands, and during this period his weight 
declined to as low as 110 lbs. Gradually, primarily by 
his own effort, he eliminated the drug habit. In May 
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1967 he weighed 158 Ibs., and his health was excellent. 
A liver scan was negative. 

Bioassay of his blood in Ellison's laboratory at Mar- 
quette University in 1968 was positive for a "gastric 
secretagogue.'’ Two years later, a serum gastrin level 
in Wilson's laboratory at the University of Wisconsin 
revealed a level of 8200 pg/ml (normal less than 500). 
Six months later a new assay on the same specimen 
showed 15,000 pg/ml. In 1974, blood sent to the Mayo 
Clinic revealed a gastrin level of 471 pg/ml (normal less 
than 150). Despite the hypergastrinemia, he remained 
healthy. 

In July 1977 recurrent episodes of right upper quad- 
rant pain suggested biliarv colic. These increased in 
frequency and severity. The gallbladder failed to opacify 
on sustained dosage. Chest x-rays and liver scan were 
negative. The blood gastrin level remained elevated; 
several values in excess of 2000 pg/ml (normal less than 
300) were obtained. 

Persistent abdominal pain necessitated readmission 
to the Medical Centers Hospital in September 1977. 
At that time, abdominal examination was negative. 
Extensive laboratory data, including alkaline phos- 
phatase, were negative except for a slightly elevated 
bilirubin. A chest x-ray showed no metastases, and a 
liver scan was normal. 

Abdominal exploration revealed multiple calculi 
within both a severely scarred gallbladder and a 
markedly dilated common bile duct. The liver showed 
no evidence of metastatic disease (Fig. 3). No masses 
were detected within the pancreas, the peripancreatic 
or retroperitoneal regions (Fig. 4). In the suprarenal 
regions bilaterally, soft, rounded, thickened areas were 
palpated. Cholecystectomy and choledocholithotomy 
were performed. An operating room cholangiogram 
was normal. Pathological examination showed chronic 
cholecystitis and cholelithiasis. The cystic duct lymph 
node removed with the gallbladder was hyperplastic. 

The patient's postoperative course was uneventful. 
A postoperative blood gastrin level of 3453 pg/ml 
(normal less than 300) was disturbing. He has, how- 
ever, remained totally asymptomatic for over one year. 
His most recent blood gastrin level, obtained in No- 
vember 1978, was 1390 pg/ml. 


Discussion 


Since the original report,?* inconsistencies and some 
confusion have shrouded the picture. Many unusual 
and complex characteristics have been reported. 
Twenty vear survival with documented regression of 
metastases proven at laparotomy 17 years earlier is 
most unusual. Although the incidence of multiple endo- 
crine neoplasms, type I (MEA I), associated with the 
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Fic. 3. Photograph of liver 
at last operation, free of 
metastases ( 1977). 


ZES may be as high as 48%,° this patient has shown 
no clinical evidence of hyperparathyroidism or prob- 
lems involving the pituitary, adrenal or thyroid glands. 
The persistence of high serum levels of gastrin, felt 
by many??? to be of prognostic significance, contrib- 
utes to the confusion. 

The purpose of this updated report is to again direct 
attention to certain interesting facets of this disease 
which this patient demonstrates, including long-term 
survival and proven spontaneous tumor regression. 
The importance of total gastrectomy in treatment is 
emphasized. 


Long-term Survival 


The first patient operated upon by Zollinger in 1954 
had lymph node metastases. She remains alive and 
well, 24 years after total gastrectomy.???* Many??? 
have commented on the classically slow growth of the 
tumor. Jordan, the Deveneys and Way? and Thomp- 
son et al.'’ have reported long-term survival in patients 
with extensive metastases. Seven children with meta- 
static disease recorded by Wilson et al.?? were living 
2-13 years after total gastrectomy. Our patient was 
included in this series. 


Tumor Regression 


Although spontaneous tumor regression has been 
noted by many, its possible relationship to total gas- 
trectomy is controversial. Melnyk, Dunphy and asso- 
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ciates'? reported the first case of spontaneous re- 
mission, which had continued for 20 months follow- 
ing laparotomy and single lymph node biopsy. An 
invasive islet cell carcinoma of the head of the pancreas 
with gastric extension prevented inclusion of total gas- 
trectomy at the time of operation. 

Friesen^*? believes that tumor regression is the 
result of total gastrectomy. Four such patients who sub- 
sequently underwent *'second look" laparotomies re- 
vealed absence of previously documented tumor. Wil- 
son and associates noted that "lack of progression ' 
is easier to determine objectively than "evidence of 
regression." In a review of the Zollinger-Ellison Tumor 
Registry, Fox et al.5 were able to find only four cases 
of documented regression out of 137 patients treated 
by total gastrectomy. Thompson et al.'® and Hardy 
and Doolittle,'’ as well as the Deveneys and Way,’ 
have not observed tumor regression following total 
gastrectomy. Our case adds further confusion.’ At 
the time of total gastric resection no hepatic metas- 
tases could be found, although there was proven spread 
to other areas. Three years later, there was extensive 
hepatic involvement documented by biopsy. Lapa- 
rotomy performed 14 years later demonstrated no 
tumor at any level. 


Postgastrectomy Serum Gastrin Level 


The significance of an elevated serum gastrin level 
following total gastrectomy remains unclear. Isenberg 
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FiG. 4. Photograph of pancreatic and peripancreatic region, free 
of metastases (1977). 


et al.'* believe that total gastrectomy does not usually 
produce diminution of the serum gastrin level. In addi- 
tion others? have found postoperative gastrin levels 
to be of no prognostic value. Furthermore, Thomp- 
son and his colleagues observed that hypergastrinemia 
per se produced no symptoms after total gastrectomy 
in patients with metastases.'® Some have expressed a 
different opinion and believe that serum gastrin de- 
terminations following total gastrectomy are valuable 
in recognizing residual tumor and in providing a basis 
for judging prognosis.9*?? 

In our case, the serum gastrin level has remained 
significantly elevated despite total gastric resection 17 
years previously. Even more interesting are the high 
gastrin levels in the absence of demonstrable tumor 
after proven extensive metastases. 


- Treatment 

Total gastrectomy is the treatment of choice whether 
or not there are metastases, regardless of any other 
considerations.?5:67.11.12172! Some have excepted the 
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rare instance when a solitary, resectable tumor of the 
duodenum or pancreas is discovered and decrease in 
acid output is documented during the operation.??-17 
In our case, at the initial operation a single ZE tumor 
was found in the pancreas and removed. Two years 
later when total gastric resection was done, metastatic 
disease was proven to have developed, casting some 
doubt on the efficacy of local removal only.? In patients 
with more advanced disease, the elimination of as much 
neoplastic tissue as feasible in addition to total gastrec- 
tomy seems logical.*!''* Some are now performing 
total gastrectomy without positive tissue diagnosis or 
even demonstrable tumor provided specific laboratory 
data? are positive.?!? 

Data collected by the ZE Tumor Registry strikingly 
reveals that any gastric operation less than total gastrec- 
tomy results in significantly reduced immediate and 
long-term success. The survival following total gas- 
trectomy in 137 patients was 7596 after one year and 
42% after ten years. In contrast, survival following 
lesser gastric operations in 130 patients was 5146 after 
one year and 1846 after ten years. In 127 patients with 
proven liver metastases the ten year survival rate was 
30% following total gastrectomy and no survivors fol- 
lowing lesser gastric procedures. Documented evi- 
dence of regression has occurred only in patients upon 
whom a total gastrectomy has been performed." 

Control of the ulcer diathesis by total gastrectomy 
Is obviously accomplished by elimination of the acid- 
secreting cells. Recently the stomach's role as the 
"end-target" has been amplified by the interesting 
cases of Wiersinga and Tytgat!’ and of Desai and Antia.* 
The former reported spontaneous elimination of acid 
hypersecretion and peptic ulcer disease in a ZE patient 
whose gastric mucosal lining was destroyed by inter- 
current disease. The high gastrin levels were unchanged 
by this event. Desai's patient developed spontaneous 
persistent achlorhydria when severe atrophic gastritis 
developed. Further, the current use of the histamine 
H-2 receptor antagonist agent, cimetidine, to control 
the symptoms of the ZES adds another dimension sub- 
stantiating the importance of parietal cell elimination 
or blockage in treatment.?* Friesen? noted that cimeti- 
dine apparently has no effect on the serum gastrin level. 

The mechanism whereby total gastrectomy possibly 
influences tumor growth is more controversial. Friesen‘ 
and Fox et al. suggest a "gastric feedback” effect and 
cite comparative results favoring total gastrectomy 
over lesser procedures in support of this theory. On 
the other hand, Bradley and Galambos* explain the pos- 
sible beneficial effect of tumor regression following 
total gastrectomy on the basis of suppression of endog- 
enous secretin release due to absence of acid in the 
small intestine. 
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Conclusion 


This second report updating this case provides fur- 
ther evidence of the vagaries of this fascinating tumor. 
The importance of total gastrectomy in its treatment 
at all levels is emphasized. 
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Note to the reader: Please report all documented cases to Stuart 
D. Wilson. M.D., Zollinger-Ellison Tumor Registry, Division of Sur- 
gery, The Medical College of Wisconsin, Milwaukee, Wisconsin 
53226. 





DISCUSSION 


Dr. JOHN L. Sawyers (Nashville, Tennessee): This report pro- 
vides us with a 20 year follow-up of one of the first patients recog- 
nized to have the Zollinger-Ellison syndrome. Many interesting 
questions have been raised by this report. 

Dr. Warren Cole, who is attending this meeting, was the first 
prominent surgeon to document spontaneous regression of malignant 
tumors. There appears to be no question that spontaneous regres- 
sion occurred in this patient. Was regression influenced by total 
gastrectomy? Dr. Stan Friesen has been trying to tell us for several 
years that total gastrectomy may result in regression of metastasis 
from a Z-E tumor, and has at least four such patients. 

Most surgeons would agree that total gastrectomy will at least 
slow down the growth of metastasis from Z-E tumors. 

Another interesting question is the significance of persistently ele- 
vated serum gastrin levels. Some surgeons think serum gastrin levels 
are prognostic regarding tumor metastasis, but others have found 
postoperative gastrin levels to have no prognostic value. Certainly, 
this patient, with continued elevation of serum gastrin levels, falls 
in the latter category. 

This patient does point out clearly the value of total gastrectomy 
for patients with Zollinger-Ellison tumors, regardless of the presence 
or absence of metastasis. Many gastroenterologists are using 


cimetidine to treat patients with Zollinger-Ellison tumors. This trend 
should be discouraged. Cimetidine may be of value in preparing 
the Z-E patient for total gastrectomy, but nothing is known regard- 
ing the effect of cimetidine on tumor regression. 

I hope that Drs. Davis and Vansant will continue to bring us 
periodic reports regarding this patient. 


Dr. JONATHAN A. VAN HEERDEN (Rochester, Minnesota): This 
presentation vividly outlines the vagaries of endocrine tumors in 
general, for they are indeed different to the nonendocrine malig- 
nancies in behavior. There is little doubt that a fair percentage of 
malignant endocrine tumors are fairly well tolerated by their hosts, 
in a state of virtual symbiosis. I'm sure we have all had the ex- 
perience of following for long periods, up to years, those patients 
who are totally well with diffuse hepatic metastases secondary to, 
for example, carcinoid tumor, medullary carcinoma of the thyroid, 
and the Zollinger-Ellison syndrome. One must, therefore, wonder 
about the role of immunological tolerance in these patients, and 
whether this is a contributing factor to the documented cases of 
spontaneous regression of tumor, as here described. 

The theory that removal of the stomach aids tumor regression is 
certainly suggested statistically, as so well outlined by Dr. Davis, 
but is suppositional at best. 
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Two important changes have come about in the past decade in 
the field of endocrine surgery. The first is a better understanding 
that the endocrine system is, in fact. a neuroendocrine system with 
a common origin, and thus totipotentiality, of its cells: and sec- 
ondly, that the Zollinger-Ellison syndrome is changing — certainly, 
at our institution. The classical, virulent ulcer type patient is seldom 
seen today. In fact, the most common finding at our institution in 
those patients at operation is to find nothing at all. 

We are following now a number of patients who are totally asymp- 
tomatic, and have severe hypergastrinemia who refuse surgical 
exploration. This, in turn, raises the question whether all of the 
various types of gastrin described are actually biologically active. 

With the advent of Cimetidine. as alluded to by Dr. Sawyers, 
our approach to this syndrome has changed, and we don't know 
that it has changed correctly; only time will tell. We, therefore. 
wonder about the role of total gastrectomy, as advised by the 
authors. We currently believe that all patients should be explored, 
for two reasons: firstly, to exclude malignancy; secondly, to exclude 
a resectable tumor. 

Within the past three years, I have watched my colleague, Dr. 
Marty Adson, resect three minute — and by "minute" I mean 2-3 
cm in size — duodenal tumors for complete cure of this syndrome. 
Total gastrectomy at our institution is not being advised as a pri- 
mary procedure, being reserved only for the so-called Cimetidine 
failures. 

I would like to conclude by asking two questions to our pre- 
senters. First, how was the 5 cm tumor in the pancreas originally 
 resected? Are we sure that this was the primary tumor, and not a 
metastasis from a small duodenal carcinoid? 


Ann. Surg. e May 1979 


Second, was a liver biopsy done at the last operation, and what 
did it show? 


DR. JOHN H. VANSANT (Closing discussion): In answer to Dr. 
van Heerden's question, the original tumor resected by Dr. Davis 
was located on the periphery of the pancreas, but was thought to 
be within the pancreas and was removed by enucleation. I think 
that we have to say that we cannot be certain this was the primary, 
but this was the only tumor that was found. 

At the last exploration, no liver biopsy was performed. The reason 
was that we had a patient who had survived for 20 years and 
now had a diseased gallbladder and common duct. I felt it was im- 
proper to take chances of reactivating the tumor by including un- 
needed surgery. The patient was explored extensively, as noted by 
the photographs that we showed. 

In closing, I would like to emphasize that there is little purpose 
for presentation of the rare case which most of us will never see. 
However, Dr. Davis and I felt that there is justification to present 
this case report, because it allows us to direct attention to certain 
aspects which are unique to the Z-E Syndrome and we feel that 
the Z-E Syndrome is more prevalent than is ordinarily recognized. 

I'd like to reiterate the four unique characteristics that we have 
emphasized: First, the possibility of long-term survival, even with 
extensive metastasis; second, to further document the prospect of 
total spontaneous regression—again, with advanced metastatic 
tumor; thirdly, to again question the significance of a continued 
high gastrin level in the absence of obvious tumor; and finally, to 
reemphasize the necessity of total gastrectomy, if the severe ulcer 
diathesis is to be controlled. 
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fections and Antibiotics, Surg. Clin. of N.A. 
55:6, pages 1391-1395, (December) 1975. 
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There has been no evidence of toxicity 


from this use of kanamycin.” 
— Cohn, I., Jr., and Cotlar, A.M.: Ann. Surg. 155:532 (Apr.) 1962. 
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.M.: Ann. Surg. 155:532 
(Apr.) 1962. 
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Surg. 111:1, pages 147-153, (June) 1965. 


“In peritonitis, intraperitoneal administra- 


tion of kanamycin can be recommended...” 
— Pissiotis, C.A., et al.: Surg. Gynecol. Obstet. 134:995 (June) 1972. 
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Changed Medical History 





Reprinted from Letters to the Editor, JAMA." 






We have reprinted the above letter to the 
editor of JAMA because we believe it should 
be seen by every physician concerned 

with the nutritional status of hospitalized 
patients. The letter writer ranks hyper- 
alimentation with some of the monumental 
medical discoveries of the past—anesthe- 
sia, antisepsis and antibiotics. Few who 
have witnessed the lifesaving benefits of 
[his technique would argue the point. 


We at USV are proud of our continuing role 
in hyperalimentation through the develop- 
ment and refinement of the comprehensive 


a "* Stevens JC: Surgical Nutrition: The Fourth Coming, reprinted from Letters to 


the Editor. JAMA 239:192, 1978. 


1. Dudrick SJ, Wilmore DW, Vars HM, et al: Long-term parenteral nutrition 
with growth, development and positive nitrogen balance. Surgery 
64:134-142, 1968. 


multivitamin infusion M.V.I^, as well as 
sponsorship of research and educational 
programs in parenteral nutrition. 


Tolearn how hyperalimentation may reduce 
morbidity and mortality in a wide variety of 
clinical situations, just write us on your 
letterhead requesting a comprehensive 
monograph, tape-cassette program and/or 
film on the subject. 
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Outstanding vascular surgeons from all sec- 
tions of the country have pooled their com- 
posite experience and knowledge for this 
in-depth work. Each has written on a specific 
vascular complication and gives you the bene- 
ht of his expertise in this area. Three objec- 
tives are always in view: 1) To help you 
prevent complications where the causes are 
known and can be anticipated. 2) To provide 
you with a clear guide to the management of 
complications. 3) To establish a foundation o! 
information from which you can deal logically 
and effectively with problems not described. 


This work reaps the benefit of significant ap- 


praisals of long-term follow-up studies that 
became possible during the last ten years. 
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DESCRIPTION 


1) Normal 1st and 2nd heart sounds 


with no significant audiofrequency con- 


tent (amplitude, intensity) during either 
systole or diastole. Note: absence of 


only the 1st heart sound does not sug- 
gest abnormal carotid artery pathology. 


2) The first heart sound is obliterated; 


high frequency content is noted at the 


initiation of systole. As the lesion be- 


comes more severe the audiofrequency 
content extends over a longer portion 
of systole. 


3) The 1st and 2nd heart sounds are 
obliterated; high frequency content is 


observed throughout systole and ex- 


tends partially into diastole. As the 
lesion becomes more obstructive the 
audiofrequency content extends over a 
longer portion of diastole. 


4) When the lesion becomes severe 
enough to significantly reduce blood 


velocity, turbulence is also reduced, 
and the abnormal audiofrequency con- 
tent is lost. In this case the CPA trac- 


ings may be normal. In some patients 


the heart sound amplitude is reduced. 
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(CPA) for Cerebral 
Vascular evaluation 


The major diagnostic CPA parame- 
ters are absence or presence of 1st 
and 2nd heart sounds, absence or 
presence of high-frequency content 
in systole or systole and diastole, 
and the differential character of the 
three traces taken on each side. 


The sensitivity, amplification, 
quantitation, and frequency range 
of CPA is well above the capacity 
of the human ear. This allows ap- 
pon of bruits that cannot be 

eard with a stethoscope. The ad- 
vantages of quantitation and hard 
copy are obvious. 


CPA is helpful even for the experi- 
enced examiner in identifying 
transmitted murmurs. 


Patient groups most often 
suggested for routine Cerebral 
Vascular Evaluation include: 


a) Hospital admissions over 60 
years of age. 

b) Patients undergoing 
cardiopulmonary bypass. 

c) Patients with multiple risk 
factors for arteriosclerotic 
disease. 
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e Three self-assessment books with 
750 clinically oriented multiple- 
choice items 
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critique of each item 

e 15 Patient Management Problems 
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e PMP Syllabus with comprehensive 
discussion of each PMP 

e Computer-generated individual 
critiques of performance 

e Certificate of participation 
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Fic. 1. This gastroduodenogram with Hypaque reveals a duodenal 
ulcer with perforation and diffuse spill of the contrast media into 
the peritoneal cavity. Extraluminal air is present beneath the right 
diaphragm. 


chronic or acute ulcer— history, radiological findings 
and findings during surgery. Pyloric and juxtapyloric 
ulcer are pathophysiologically similar to duodenal ulcer 
and are treated as such. These criteria for definition 
of acute ulcer or chronic ulcer will be employed in all 
subsequent sections of this paper. 


Protocol 


When a diagnosis of a duodenal ulcer with perfora- 
tion is established appropriate therapy is employed to 
correct any fluid deficit and electrolyte imbalance, 
nasogastric suction is instituted, the head and torso 
elevated 15-20? and broad spectrum antibiotic therapy 
begun. The peritoneal burn with consequent "'third 
spacing '' is treated agressively. If tension pneumoperi- 
toneum is present and respiration is embarrassed, needle 
aspiration is performed to relieve the pneumoperi- 
toneum. This permits continued deliberate resuscitation. 

The treatment of duodenal ulcer with perforation is 
surgical with two exceptions. These exceptions are l) a 
presumed acute ulcer with spontaneous seal of the 
perforation or 2) a chronic ulcer with very poor surgical 
risk and spontaneous seal of the perforation. A gastro- 


PERFORATED DUODENAL ULCER 
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duodenogram is performed in both of the above in- 
stances to establish the presence or absence of seal. 


Nonsurgical Treatment 


Nonsurgical treatment is selected for cases of acute 
ulcer, or chronic ulcer with very poor surgical risk, if 
the gastroduodenogram has demonstrated a duodenal 
ulcer without intraperitoneal spill of contrast media. The 
peritonitis resolves with remarkable rapidity when the 
perforation is sealed. Indeed, continuing major third 
spacing after four to six hours of hospitalization, pro- 
gressive signs of peritonitis or increasing pneumoperi- 
toneum arouse strong suspicion that an erroneous con- 
clusion has been drawn and that a perforative lesion 
other than the radiologicaly demonstrable duodenal 
ulcer is the cause of peritonitis. Failure of early resolu- 
tion of peritonitis demands immediate reconsideration 
of the decision to employ nonsurgical treatment. Un- 
less compelling reasons to the contrary exist, surgery 
is indicated. In cases of chronic duodenal ulcer with 
spontaneous seal which are treated nonsurgically be- 
cause of high operative risk, deferred ulcer definitive 
operation is recommended, if the patient's condition 
permits. 


Surgical Treatment 


Any arbitrary goal for time that is lapsed between 
presumed perforation and surgery is ignored. Surgery 
is performed when resuscitation is complete. 

In a very rare instance and with extremely severe 
associated disease, surgical risk may be prohibitive 
with a leaking perforation from either an acute or 
chronic ulcer. In such cases the peritoneal cavity can 





Fic. 2. The erect chest radiogram on the left reveals free intra- 
peritoneal air consequent to perforation of the duodenal ulcer seen 
in the simultaneous gastroduodenogram on the right. The perfora- 
tion is sealed and media does not spill out of the duodenum. Dif- 
fuse peritonitis resolved. Nonoperative therapy was followed by 
uneventful recovery. 
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be entered under local anesthesia through an incision 
in the right upper quadrant. Sump suction is established 
to and drains are placed in the region of the perfora- 
tion. The duodenal leakage is shunted externally. If 
the patient's condition stabilizes, a deferred operation 
is performed. 

If the final conclusion at surgery is that the ulcer is 
acute, the perforation is closed and an omental pedicle 
patch applied. A gastrostomy is performed in this, as 
well as in other instances of surgical closure of the 
perforation of a duodenal ulcer. An exception is tech- 
nical inability to draw the stomach forward to seal the 
gastrostomy site to the parietes. 

If the ulcer is judged to be chronic an ulcer definitive 
procedure is preferred. The operation recommended 
has been a truncal vagotomy and Heineke-Mikulicz 
pyloroplasty. There are three exceptions to this latter 
policy for chronic ulcer. These are the giant saddle 
ulcer, purulent peritonitis or an extremely poor risk 
or intraoperatively very unstable patient. 

The giant saddle ulcer extending from the posterior 
duodenal wall superiorly and anteriorly usually per- 
forates at its anterior edge near the porta hepatis. Al- 
most the entire circumference of the duodenum will 
need to be mobilized to secure pliable tissue for a 
pyloroplasty. When this dissection is complete, the 
proximal duodenum will usually have been transected 
in most of its circumference. Under these circum- 
stances an antrectomy is the simpler procedure. A 
tube duodenostomy may be performed rather than to 
close the duodenal stump. 

In the presence of purulent peritonitis, the peritoneal 
cavity is drained externally. In this instance or in the 
very poor risk case with a chronic ulcer in which the 
perforation is leaking or in the case that becomes very 
unstable during operation, the perforation is securely 
closed, a vagotomy is omitted and surgery terminated. 
Some of the techniques for closure of the perforation 
of a duodenal ulcer are depicted in Figure 3. 

Assumptions that might be drawn on the basis of 
history as to the duration of perforation are ignored 
in these therapeutic decisions. History is often unre- 
liable. The degree of peritonitis is the important con- 
sideration and will be more related to whether leak has 
continued or whether spontaneous seal has occurred, 
than to the duration of time since perforation. Only 
purulent peritonitis is a contraindication to an ulcer 
definitive operation in a properly resuscitated and rea- 
sonable risk case with a chronic ulcer. 

The attending surgeon responsible for the care of 
the individual case is free to select a form of therapy 
that differs from this protocol, if he considers such a 
selection to be in the best interest of the patient. Major 
deviations that have occurred will be apparent in the 
section on "' Results." 


DONOVAN AND OTHERS 
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MAXIMAL DISEASE -——— PYLOROPLASTY OR ANTRECTOMY 


Fic. 3. Techniques for closure of the perforation of a duodenal ulcer 
are depicted. An omental pedicle patch is applied over a closure by 
plication or abutment. The closure described by Graham is with a 
free omental graft over the perforation and the opening itself is not 
closed.? Reperforation, obstruction and hemorrhage in a maximally 
diseased duodenum may be best avoided by pyloroplasty or 
antrectomy. 


An allogrhythm outlining this protocol is depicted 
in Figure 4. 


Results 
Clinical Data 


Sixty cases of proven duodenal ulcer with perfora- 
tion have been treated during the past five years. Fifty- 
three of the 60 cases were male and seven were female. 
The ages of the cases ranged from 18 to 93 years 
with a median age of 40 years. In the final analysis 
the ulcers were judged to be acute in 19 cases and 
chronic in 41 cases, a ratio of acute to chronic of 
approximately 1:2. Free intraperitoneal air was present 
in 50 or 83% of 60 cases. These facts are depicted in 
Figure 5, 


Gastroduodenogram 


A gastroduodenogram was performed in 22 cases. 
The history that was obtained on admission in eight 
cases suggested chronicity and in 14 cases an acute 
ulcer. Contrary to protocol a gastroduodenogram was 
not performed in the other five cases of historically 
acute ulcer. 

The duodenum was visualized and the diagnosis of 
ulcer substantiated in all 22 cases. Extraduodenal spill 
of media was observed in 12 cases and was not seen 
in ten cases. In these latter ten cases, in which spon- 
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Fig. 4. This allogrhythm ACUTE ULCER 


depicts the protocol em- 


ployed for the treatment GASTRODUODENOGRAM 
of the cases of duodenal 
ulcer with perforation that 

SEALED LEAKING 


are reported in this paper. 
If historical, radiographic or 
surgical evidence of chronic- 
ity is identified, the pro- 
tocol for chronic ulcer is 
followed. 


NONOPERATIVE RX. 


SIMPLE CLOSURE 


NONOPERATIVE RX. 


Protocol 


Diagnosis 


CHRONIC ULCER 
VERY POOR RISK REASONABLE RISK 
GASTRODUODENOGRAM ULCER DEFINITIVE OPERATION" 


SEALED LEAKING 


SECURE CLOSURE 


DEFERRED DEFINITIVE OPERATION 


taneous seal of the perforation of the demonstrable 
ulcer had occurred, signs of peritoneal irritation were 
minimal or essentially absent in two cases with pneu- 
moperitoneum, a forme fruste type of perforation.” 
The signs of spreading peritonitis present on hospital 
admission in the remaining eight cases with spon- 
taneous seal were indistinguishable from those noted 
in the 12 cases with continuing leak from the per- 
foration. Pneumoperitoneum was present in 20 of the 
22 cases. These results are depicted in Table 1. 


Nonsurgical Treatment 
Eight of the ten cases with documented duodenal 


ulcer which had perforated and in which there was not 


DUODENAL ULCER WITH PERFORATION 


60 Cases 
MALE: 53 ACUTE: 19 FREE AIR: 50/60 
FEMALE: 7 CHRONIC: 41 
20 y | 
15 : 
y 
M 
* 3; 
CASES | 


35 - 49 m, 65 - 4 a 


AGE 


< = 20 - Li 


Fic. 5. Statistics concerning the cases of duodenal ulcer with per- 
foration reported in this paper are depicted on this graph. 


* Exceptions 
Purulent Peritonitis 


Intraoperative instability 


spill documented on gastroduodenogram were treated 
nonsurgically. The remaining two cases of spontaneous 
seal were instances of chronic ulcer in which the gas- 
troduodenogram was performed for diagnostic con- 
firmation. These two cases were judged to be of rea- 
sonable surgical risk and, following resuscitation, an 
ulcer definitive operation was performed. 

The ages of the eight cases treated nonsurgically 
ranged from 21 to 54 years with a median age of 27 
years. In the final analysis the ulcer was judged to be 
acute in four cases and chronic in four cases. All eight 
cases recovered without complication. Duration of 
hospitalization ranged from three to nine days with a 
median of six days. Deferred ulcer definitive surgery 
was recommended in the four cases of chronic ulcer 
considered to be poor risk for acute phase ulcer defini- 
tive operation. This recommendation was rejected in 
one case; one case was transferred to a Veterans Hos- 
pital for operation and a deferred ulcer definitive opera- 
tion was successfully performed at the University of 





TABLE 1. Summary of Data on 22 Cases Selected 
for Gastroduedenogram* 
Data Number of Cases 

Acute ulcer i4 
Chronic ulcer 8 
Ulcer visualized 22 

Perforation sealed 10 

Perforation leaking 12 
Pneumoperitoneum 20 
Peritonitis 22 

Spreading 20 

Forme fruste 2 


* Gastroduodenogram was performed for diagnostic confirmation 
or to determine presence or absence of spontaneous seal of the 
perforation. 
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South Alabama Medical Center in the two remain- 
ing cases. 


Surgical Treatment: Closure and Omental Patch 


The surgical treatment in 14 cases was closure and 
omental patch, in all but one instance for acute ulcer. 
The case which deviated from the protocol will be dis- 
cussed as Case 1. Duration of hospitalization ranged 
from seven to 37 days with a median of 12 davs. 

Seven of these 14 cases experienced one or more 
postoperative complications and three of these cases 
survived and four died. Complications in three cases 
that survived were nonexigent upper gastrointestinal 
hemorrhage from the site of gastrostomy and urinary 
tract infection in one case, atelectasis and pneumonitis 
in another case and severe aspiration pneumonitis with 
major associated morbidity in the third case. Three of 
four fatal cases were instances of perforation of an 
ulcer in elderly males with severe preexisting disease. 
Two of the three were already hospitalized for therapy 
of other disease when the perforation occurred. The 
fourth case, an acute ulcer, was not seen and admitted 
until severe purulent peritonitis had already developed. 
Brief summaries of these four fatal cases follow: 


Case Reports 


Case 1I: A 70-year-old man was admitted to the medical service 
with pulmonary and cardiac failure. Six days later he developed 
severe abdominal distention and signs of sepsis. He was sent to 
the Radiology department for abdominal radiograms. These radio- 
grams revealed a massive amount of free intraperitoneal air. While 
in the Radiology department he experienced a cardiac arrest and 
was resuscitated. A surgical consult was requested. 

When seen by the surgeon the patient was intubated and on a 
respirator, without audible blood pressure, receiving vasopressors, 
unresponsive and without urine output. A #18 needle was inserted 
into the peritoneal cavity and the tension pneumoperitoneum was 
relieved. Cardiovascular and pulmonary function immediately im- 
proved but increasing pneumoperitoneum was soon reapparent. 
Under 1% novocain anesthesia and in the Intensive Care Unit, a 
3 cm lateral right subcostal incision was made into the peritoneal 
cavity. À sump suction and penrose drains were digitally located 
in the region of the duodenum. The pneumoperitoneum was re- 
lieved. An effective external duodenal fistula was established. Forty- 
eight hours later the patient's condition had stabilized and all critical 
organs were functional. The duodenal fistula persisted. 

The patient was taken to the Operating Room. At surgery a very 
badly scarred and calloused, inflamed and distorted duodenum was 
found. The perforation was closed by abutment and an omental 
patch applied with the addition of external drainage of the right 
upper quadrant. Postoperatively the duodenum was obstructed and 
the stomach never emptied. He has repeated episodes of upper 
gastrointestinal hemorrhage, presumably from the chronic duo- 
denal ulcer. He reperforated and developed a high output fistula 
through the drains in the right upper quadrant. Another operation 
was performed on the 19th postoperative day consisting of an 
antrectomy, vagotomy and tube duodenostomv. The patient de- 
veloped multiple organ failure and died on the fifth day following 
the final operation. 
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Comment 


This case illustrates at least three points. 1) Relief 
of tension pneumoperitoneum can be of therapeutic 
benefit. 2) Sump suction established under local anes- 
thesia can control leakage from the duodenum, relieve 
a tension pneumoperitoneum and create an external 
duodenal fistula. This maneuver may provide the 
physician a period of grace to prepare a desperately 
ill patient for a needed surgical procedure. Closure by 
abutment and omental patch, although simple, may not 
be the safest and most secure means to seal the per- 
foration of a badly scarred and phlegmatous duodenum. 
In this case a pyloroplasty or antrectomy at the first 
operation may have been tolerated and have avoided 
the lethal complication that developed. 

Case 2: An 83-year-old man experienced acute perforation of an 
acute duodenal ulcer while under treatment for chronic renal fail- 
ure, severe arteriosclerotic cardiac disease and septic arthritis. He 
was recovering well from an operation consisting of plication and 
omental patch. He died suddenly on the ninth postoperative day. 
A pulmonary embolus or ;nyocardial infarction was suspected. 
Autopsy was denied. 

Case 3: A 77-year-old male with chronic renal failure, acute urinary 
tract infection and severe anemia sustained acute perforation of an 
acute ulcer. Following plication and omenta! patch he developed 
an exacerbation of the urinary tract infection. respiratory failure 
and disseminated intravascular coagulation. He died on the 
nineteenth postoperative day. 

Case 4; A 40-year-old male alcoholic perforated an acute duodenal 
ulcer several days prior to arrival at the hospital. He was septic 
on hospital admission. At surgery purulent fluid was present through- 
out the abdomen. Cultures grew E. coli. Operation consisted of 
peritoneal lavage, plication of the ulcer and an omental patch. Post- 
operative course was characterized by continued sepsis, acute pan- 
creatitis, pulmonary insufficiency, lactic acidosis and death on the 
tenth postoperative day. 


Surgical Treatment: Ulcer Definitive Surgery 


Ulcer definitive surgery was performed in 38 cases. 
The operation was truncal vagotomy and pyloroplasty 
in 36 cases and vagotomy with antrectomy in two cases 
of saddle ulcer, one of the latter with and one without 
a tube duodenostomy. These 38 cases ranged in age 
from 19 to 93 years with a median age of 46 years. 
Postoperative complications consisted of one instance 
each of wound infection, atelectasis and pulmonary 
embolism. Hospitalization ranged from seven to 26 
days with a median of nine days. The oldest patient, a 
male who was 93 years old, did not have serious as- 
sociated disease, had a very badly scarred duodenum 
and recovered uneventfully following vagotomy and 
pyloroplasty. Thirty-six of the 38 cases were instances 
of chronic ulcer and two were instances of acute ulcer. 
In one of the latter, the protocol was not followed. In 
the other, despite absence of criteria of chronicity, 
the surgeon performed a vagotomy and pyloroplasty. 
Four brothers had undergone surgery for duodenal ulcer. 
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TABLE 2. Results Among 22 Selected Cases of 
Perforation of Duodenal Ulcer* 
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Number  Age-Years Cases with 
of Median Complica- 

Treatmen: Cases Range tions Mortality 
Non-operative 8 (13.3%) 27 (21-54) 0 0t 
Closure 14 (23.3%) 60 (18-83) 7i14t 29% 
Ulcer definitive 

operation? 38 (63.3%) 46 (19-93) 3/385 0% 
Total 60 40 (18~93) 10 6.7% 


* Vagotomy and pyloroplasty 36: vagotomy and antrectomy 2. 
tPulmonary sepsis —2. GI hemorrhage — 1. Pulmonary embolus — 1 
(fatal). Multiple organ failure—3 (fatal). iWound infection — 1l. 
Atelectasis-— 1. Pulmonary embolus— 1. All deaths severe coexisting 
diseases. 


Summary of Data: Mortality 


Of the 60 cases, eight or 13.3% were treated non- 
surgically, 14 or 23.3% by closure and omental patch 
and 38 or 63.3% by ulcer definitive procedure. In 36 
of the latter the operation was vagotomy and pyloro- 
plasty. The treatment in 19 cases finally judged to be 
acute ulcer was nonsurgical in four, was with closure 
and omentopexy in 13 and vagotomy and pyloroplasty 
in two cases. Three cases died, a mortality for acute 
ulcer with perforation of 16%. The treatment in 41 
cases of chronic ulcer was nonsurgical in four cases of 
poor surgical risk, was by closure and omentopexy 
in one fatal case and by ulcer definitive operation in 
36 cases. The one death resulted in a mortality of 2.4% 
for chronic ulcer with perforation. 

The overall mortality was 6.7%. Four deaths oc- 
curred, all in the group with closure and omentopexy. 
In three of the four the perforation was an almost ter- 
minal event in an otherwise severely ill and elderly 
male. The fourth death occurred in a young male 
alcoholic who did not seek treatment until several days 
after perforation of an acute ulcer. Purulent peritonitis 
had already developed. 

A table summarizing data on therapy of all of these 
cases and on mortality is shown on Table 2. 


Discussion 


This paper concerns selective treatment of duodenal 
ulcer with perforation and peritonitis and relates almost 
exclusively to the first two of these components — the 
ulcer and the perforation. This is not to minimize the 
importance of the peritonitis but with proper support- 
ive care the peritonitis will almost invariably resolve, 
if the perforation is securely closed. Bacterial coloniza- 
tion, purulent peritonitis and abscess are the hallmarks 
of late diagnosis, neglect and continuing leakage. 

The role of examination of the stomach and duodenum 
with water soluble contrast media, the gastroduodeno- 
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gram, in the process of diagnosis and in selection of 
therapy has been stressed. This examination may dem- 
onstrate the ulcer and confirm the diagnosis, reveal 
evidence of chronicity and reliably document whether 
spontaneous seal has occurred or whether leakage con- 
tinües. The surgeon can be unblinded in his selection 
from the variety of nonsurgical and surgical techniques 
available for closure of the perforation and treatment 
of the ulcer. Secure closure of the perforation takes 
precedence. 


The Perforation 


Spontaneous seal of the perforation may be by 
omentum, but far more often the site of perforation 
is sealed by fusion of the duodenum to the undersurface 
of the liver, between the gallbladder and the falciform 
ligament. If leakage prior to early sealing consists 
dominently of air, the patient may manifest minimal 
signs of peritonitis despite the presence of pneu- 
moperitoneum. This is the classic forme fruste perfora- 
tion described by Singer and Vaughn." More im- 
portant, a magnitude of spill leading to typical spread- 
ing peritonitis with or without pneumoperitoneum may 
occur but the perforation be spontaneously sealed. 
The importance of this latter phenomenon has been 
emphasized by Berne and Rosoff? With massive 
pneumoperitoneum it is less likely that spontaneous 
seal has occurred. Aerophagia may contribute to in- 
creasing pneumoperitoneum. Spontaneous seal is prob- 
ably more frequent in a small perforation of an acute 
ulcer with a softer and more pliable duodenum. 

Several surgeons have applied their knowledge of the 
phenomenon of spontaneous seal to the treatment of 
perforation of duodenal ulcer. Wangensteen practiced 
nonsurgical treatment in a group of selected cases with 
what he believed to be localized perforation." Both 
Herman Taylor in England’? and Seeley in the United 
States! employed nonsurgical treatment as the therapy 
of choice in a series of cases of duodenal ulcer with 
perforation. Herman Taylor reported 28 deaths (1 1%) 
among 256 cases of which 235 were treated nonsur- 
gically. Seeley reported a mortality of 5%. 

Nasogastric suction is believed to be a key to non- 
surgical treatment and Taylor has emphasized the im- 
portance of proper positioning of a nasogastric tube 
in the stomach.'* Undoubtably, in some cases not 
sealed at the initiation of therapy, sealing subsequently 
occurred. Sealing is a dynamic process. The concept 
of induction of seal by nasogastric suction was in- 
herent in the experience of Taylor. Failure of treat- 
ment was reflected by increasing signs of peritonitis, e 
with or without increasing pneumoperitoneum. 

Based on the above reports, in the late 1940's and 
the early 1950’s most surgeons attempted nonsurgical 
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treatment in selected cases of perforation of duodenal 
ulcer. These were usually the poor risk cases. Too fre- 
quently the result was disaster —the leakage from the 
perforation persisted. Blind nonsurgical therapy ac- 
quired a most unfavorable reputation. These un- 
fortunate experiences do not negate the desirability 
of nonsurgical treatment of the perforation in certain 
cases such as those selected at the University of South 
Alabama for such treatment. These have been cases 
with presumed acute ulcer or with chronic ulcer and 
very poor risk for surgery. In both instances spon- 
taneous seal of the perforation was documented by 
gastroduodenogram and the spontaneous seal was 
secure. An operation with its inherent morbidity, that 
would take down the seal to reseal the perforation, was 
not necessary in these cases. 

If spontaneous seal of the perforation has not oc- 
curred a variety of techniques can be employed for sur- 
gical closure of the perforation. The protocol for 
selective therapy reported in this paper limited sur- 
gical closure of the perforation without an ulcer defini- 
tive operation to a) acute ulcer with continuing leak 
by gastroduodenography, b) chronic ulcer in very poor 
risk cases with continuing leak by gastroduodenog- 
raphy, c) intraoperatively unstable cases and d) cases 
with purulent peritonitis. 

The technique selected for surgical closure of the 
perforation depends on the physical character of the 
gastropyloroduodenal tissues. The closure should be in 
the transverse axis of the pyloroduodenal channel. 
When the ulcer is acute the tissues are usually pliable 
enough to permit closure by plication. Seromuscular 
nonabsorbable or synthetic sutures of the Lembert type 
are employed. With scar, callous and intense inflam- 
matory reaction seromuscular sutures may cut through 
or plication would result in obstruction. Abutment 
with simple through and through chromic catgut sutures 
may be preferable. Alternatively, the technique ad- 
vocated by Roscoe Graham can be employed. It con- 
sists of the placement of three through and through 
chromic catgut sutures well back from the edge of the 
perforation. A free graft of omentum is placed over 
the perforation itself. The sutures are tied loosely. The 
omentum acts as a plug and as stated by Graham, ‘An 
attempt is not made to actually close the perforation. '? 

In any ofthe above techniques for closure an omental 
patch or graft may be placed over the sutures for re- 
inforcement. In the Graham closure a free graft of 
omentum is used but more often a living pedicle patch 
of omentum is employed. The omentum is believed 
to enhance fibrin deposition at the site of closure. If 
sutures are tied over the omental pedicle, strangulation 
of the omentum may occur. For that reason an onlay 
pedicle graft of omentum or surrounding fibroadipose 
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tissue is preferable. This is fixed over the site of closure 
with a few circumferential sutures.? These varied tech- 
niques are depicted in Fig. 3. 

When the pathology in the pyloroduodenal area is 
maximal an attempt at closure by any of the above 
techniques may fail with reperforation or obstruction. 
or both. In the case of saddle ulcer of "Kissing" ulcers 
hemorrhage may complicate the postoperative course. 
Berne and Mikkelson in 1958 noted that closure with a 
badly diseased duodenum may be more safely achieved 
by pyloroplasty or antrectomy, with or without tube 
duodenostomy than by so called simple closure.? The 
fact that the pyloroplasty or antrectomy may be a com- 
ponent of an ulcer definitive operation is in this in- 
stance secondary to the need for secure closure of the 
perforation. The only failure in closure of the perfora- 
tion among the 60 cases reported in this paper was the 
one case of chronic ulcer with very severe scar treated 
by abutment and omental patch. Obstruction, hemor- 
rhage and reperforation ensued. Despite high operative 
risk due to associated disease, pyloroplasty or an- 
trectomy would have been preferable treatment for the 
perforation at the initial operation. The three deaths 
among cases of perforation of acute ulcer were all in 
cases with very severe coexisting disease. 

In performing pyloroplasty one should begin dissec- 
tion proximally and distally in reasonably normal tissue 
both on the superior and inferior margins of the duo- 
denum. Planes can be developed, fibrin dissected away 
and plicable duodenal wall identified. In the gastro- 
pyloroduodenotomy a lozenga shaped piece of tissue 
surrounding the perforation and including the callous is 
excised. A Kocher namuever to mobilize the duodenal 
will facilitate the pyloroplasty. The gastric limb of 
the gastropyloroduodenotomy is made 1—2 cm longer 
than the duodenal limb. 


The Ulcer 


In the case of an acute ulcer with either spontaneous 
seal or surgical closure of the perforation the ulcer 
should be treated medically. The current enthusiasm 
for cimetidine almost assures that such treatment will 
be instituted with the intravenous form of the drug 
and in the immediate postoperative period. Usual 
policies of medical treatment should be pursued. 

The rationale for an ulcer definitive operation in the 
treatment of the chronic ulcer that perforates has al- 
ready been discussed. With one operation the per- 
foration is closed and the ulcer, which is usually destined 
to be a source of further major morbidity, is treated. 
Among American surgeons who recognized this fact 
was Donald of Alabama who in 1939 discussed the 
advantages of pyloroplasty as a means of secure closure 
of the perforation which simultaneously would favor- 
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ably influence the incidence of postperforative morbid- 
ity due to chronic peptic ulcer.? The group at Baylor 
University quite early adopted a policy of gastric re- 
section if the ulcer appeared chronic and the patient's 
condition permissive. Most importantly, they dis- 
tinguished between acute and chronic ulcers, a point 
all too frequently omitted in discussions of treatment 
of duodenal ulcer with perforation. An ulcer definitive 
operation is unnecessarily agressive in perforation of an 
acute ulcer. Closure without an ulcer definitive opera- 
tion will condemn the majority of cases of chronic ulcer 
to subsequent major morbidity from peptic ulcer. The 
group from Baylor have subsequently added vagotomy 
to the procedure and in their latest report Jordon, 
Debakey and Duncan have indicated a mortality of 
2.2% for gastrectomy with or without vagotomy for 
duodenal ulcer with perforation.? Whether others can 
reduplicate this commendable record will need to be 
established. 

Following adoption of truncal vagotomy and pyloro- 
plasty in the elective surgery for duodenal ulcer, this 
operation was reported for duodenal ulcer with per- 
foration.!* Early concern that the vagotomy might in- 
vite development of mediastinitis has not been sub- 
stantiated. Most recently, advocates of proximal gastric 
vagotomy have reported its use in conjunction with 
closure of the perforation. !™!* Advocates of these vari- 
ous operations all report excellent results in selected 
cases. 

In the series being reported an ulcer definitive opera- 
tion was performed at the time of perforation in cases 
of chronic duodenal ulcer that were of reasonable 
operative risk. There was not a single death among 
36 of the 41 cases submitted to such an operation — 
vagotomy and pyloroplasty in 34 and vagotomy and 
antrectomy in two additional cases. Of the four cases 
of chronic ulcer initially treated nonoperatively three 
cases subsequently underwent successful elective ulcer 
definitive surgery. The only fatality due to perforation 
of a chronic ulcer was in the one case previously men- 
tioned in which the perforation was treated by abut- 
ment and omental patch and death was directly related 
to technical failure of this operation. 

The present series is not intended as a plea for one 
or the other specific form of ulcer definitive operation. 
The surgeon will select an operation which in an in- 
dividual case would appear to be most appropriate. 
Performance of proximal vagotomy requires recogni- 
tion that the operation will be longer in duration than 
truncal vagatomy and, depending on the degree of in- 
flammation, could be tedious. In the badly scarred and 
contracted duodenum the matter of both secure closure 
and adequate channel for gastric emptying must be 
considered. Pyloroplasty or gastroenterostomy might 
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be needed in addition to proximal gastric vagotomy, 
negating a major advantage of the latter type of vagot- 
omy. Truncal vagotomy and pyloroplasty has the ad- 
vantage of an operation of short duration and one in 
which the results are excellent in terms of the man- 
agement of severe duodenal pathology. In certain cases 
with giant duodenal ulcer, a vagotomy and antrectomy 
may be the more desirable procedure. 
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DISCUSSION 


DR. LEONARD Rosorr (Los Angeles, California): I wish to con- 
gratulate the authors on their excellent results in the selective 
treatment of perforated duodenal ulcer utilizing water-soluble me- 
dium upper Gl x-ray studies to demonstrate self-sealing or active 
leak of the perforation, as a determinant of acute phase operative 
or non-operative therapy. 

The use of a water-soluble contrast medium to demonstrate self- 
sealing or active leak in acute perforation of a peptic ulcer was intro- 
duced by my mentor and predecessor in the Department of Sur- 
gery at the University of Southern California, Dr. C. J. Berne, and a 
prospective study instituted, During the ten year period of the study, 
443 patients with perforated peptic ulcer were admitted to the Los 
Angeles County- USC Medical Center—a large public hospital. 
Four hundred eight (92%) had a duodenal or juxtapyloric ulcer per- 
foration and in 36 the ulcer was in the gastric corpus. As a part of 
the diagnostic work-up, an emergency upper gastrointestinal study 
with a water-soluble medium was obtained in 388 patients. Three 
of these studies could not be interpreted satisfactorily, and in 
eight there was evidence of pyloric obstruction and unsatisfactory 
visualization of the duodenum. In such instances, patients were 
operated on without reference to the special studies. It was impres- 
sive as well as enlightening to find that in the 377 patients with 
effective esophago-gastro-duodenograms, the perforation was sealed 
in 43% of the patients at the time of the study, 2% were sealing, 
and only 55% had an actively leaking perforation. These figures 
are strikingly similar to these presented by Dr. Donovan. What 
Dr. Berne had contributed to the consideration of such patients 
is the recognition of a covert forme fruste perforation of a peptic 
ulcer in a patient with positive abdominal findings and a pneu- 
moperitoneum demonstrated on plain films of the abdomen in con- 
tradistinction to the overt forme fruste ulcer described by Singer 
and Vaugh in 1932. Additionally, a number of patients were seen 
in whom the diagnosis was suspected on the basis of history and 
physical finding who had no evidence of pneumoperitoneum on 
roentgenograms and an actively leaking ulcer demonstrated by the 
Hypaque* studies. As is well known, routine roentgenograms of pa- 
tients with perforated peptic ulcer may fail to reveal evidence of 
pneumoperitoneum in 10-15% of cases. 

In our study, 109 patients with evidence of sealed ulcers had 
no acute phase operative therapy. This group also included patients 
with severe coexisting disease, which in many instances would have 
made an emergency operation extremely hazardous. In this group, 
there were five deaths. Of the remaining 104 patients, only three 
developed intra-abdominal abscesses subsequently and one addi- 
tional patient had a small bowel obstruction. One hundred, or 93%. 
of the 108 patients treated non-operatively had no complications of 
any type while convalescing from the effects ofthe acute perforation. 

We agree with the authors that the utilization of upper Gl roent- 
genologic studies using a water-soluble medium is an important and 
valuable procedure in the assessment of a patient with clinical evi- 
dence of a perforated peptic ulcer, and if selfsealing has occurred, 
operation may be deferred. 


Dr. J. LyNwoop HERRINGTON, Jr. (Nashville, Tennessee): 
I am going to confine my remarks to the management of the non- 
sealed perforation. 

Dr. Denton Cooley, and later Dr. George Jordan, a number of 
years ago showed us that a definitive operation for acute duodenal 
ulcer perforation could be done with a respectable mortality. Today 
Dr. Donovan has again demonstrated this in 38 good-risk patients, 
with a mortality of 092. 

A few years ago, Dr. John Sawyers and I reported 106 definitive 
operations for an acute duodenal ulcer perforation, mostly vagot- 
omies/antrectomies, with a mortality of 2.8%. A mortality of 6.7% 
took place in a larger series of 260 patients who underwent simple 
plication alone. Many of these patients were termed high risk. 

(slide) This shows the results in patients with a perforated ulcer 
who were treated by a simple closure alone. Thirty-six per cent 
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of these patients remained asymptomatic. Twenty-seven per cent 
were symptomatic, and 37% of the entire group had a definitive 
operation carried out for the ulcer at a later date. 

(slide) If this data were further broken down into patients who 
had previous ulcer symptoms prior to their closure, only 23% of 
those patients remained asymptomatic over the years. 3567 were 
symptomatic. requiring medical management. and 42% ultimately 
came to a definitive operation. 

(slide) Again, if this were further broken down into the patients 
who had no previous ulcer symptoms prior to their perforation, a 
large percentage (72%) remained asymptomatic, and only 206% re- 
quired a definitive operation at some later date. 

Numerous retrospective studies have been done, in an effort to 
define the high-risk patient, with either an acute or a chronic per- 
foration who may later become a surgical candidate for a definitive 
procedure. These efforts have been very discouraging in general. 
Currently, many gastric surgeons advocate an initial definitive opera- 
tion for the acceptable risk patient with a perforation who has had 
prior symptoms, as approximately 50% of these patients will other- 
wise ultimately come to a definitive operation anyway. 

On the other hand, if a definitive operation is done on all good 
risk patients who have had no prior symptoms, from 50 to 75% of 
the operations would prove unnecessary. 

In both groups of patients who would develop no further symp- 
toms after a simple closure. an initial definitive operation in addi- 
tion would subject them to some mortality, although small; but, 
equally important, the complications of dumping. diarrhea, and 
reflux gastritis would occur in up to 25%. 

Therefore, I propose to Dr. Donovan for the treatment of per- 
foration in the chronic group, understanding that the patient is good 
risk. the operation of a proximal gastric vagotomy without drainage. 
Also, | would give very serious consideration to doing a proximal 
gastric vagotomy in the group of patients who had no prior symp- 
toms, as the mortality is practically nil, and the long-term side ef- 
fects are indeed small. 

Dr. Sawyers and | have now done proximal gastric vagotomy 
without drainage in 30 patients with an acute ulcer perforation with 
no deaths, and very good short-term results. 


DR. ARTHUR J. DONOVAN (Closing discussion): The protocol that 
we developed was based to a considerable extent on familiarity 
with the studies at the University of Southern California. presented 
by Dr. Rosoff. i appreciate his willingness to discuss this matter 
today. The large experience that Dr. Rosoff presented indicates that 
the gastroduodenogram deserves a role in the evaluation of pa- 
tients with perforation of duodenal ulcer. I would suspect that every- 
one in this room has had a patient with a perforation of a duodenal 
ulcer, whom he would much prefer to leave in the coronary ICU 
rather than to take to the operating room. Dr. Rosoff and Dr. Berne 
have demonstrated — and in a small series we have shown the same 
thing — that with a radiographically documented spontaneous seal of 
that perforation, one may pursue nonsurgical therapy with the 
anticipation that the peritonitis will resolve, and with a low incidence 
of intraperitoneal sepsis and of early reperforation. 

The protocol that we employed differed from the protocol re- 
ported from Los Angeles, in that we pursued surgical treatment at 
the time of perforation of all chronic ulcers with reasonable opera- 
tive risk. This policy was based on the experience reported by many 
of the feasibility of and the satisfactory results of an ulcer definitive 
procedure at the time of the perforation. | have followed Dr. Her- 
rington and Dr. Sawyers’ work with selective vagotomy as the ulcer 
definitive procedure with great interest. | would not take issue with 
Dr. Herrington's concept that selective vagotomy has certain very 
attractive features in the treatment of perforation of duodenal ulcer, 
as he and as Dr. Paul Jordan have reported. In the most severely 
diseased duodenum, with scar and callus, when simple closure may 
be hazardous and when it is necessary to achieve both a secure 
closure of the perforation and an adequate gastric outlet, one may 
choose to perform a pyloroplasty or a gastroenterostomy. The ad- 
vantages of the selective vagotomy are then less obvious. 
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Influence of Hydrogen lon Concentration on Bile 
Acid Induced Acute Gastric Mucosal Ulcerogenesis 


WALLACE P. RITCHIE, JR., M.D., PH.D.," KENNETH J. CHERRY, JR., M.D. 


Aggressive treatment with H, receptor blocking agents and/or 
antacids has been advocated as effective prophylaxis against 
and treatment for *'stress ulcer," based on the logical but in- 
frequently tested assumption that the severity of the disease is 
critically determined by the concentration of intraluminal acid. 
The present study investigated this assumption in a model 
which employed topical acid, topical bile acid and mucosal 
ischemia to induce ulcerogenesis. With vascularized, chambered 
ex vivo wedges of canine proximal gastric wall, groups of 
animals were studied during three sequential periods using 
topical test solutions (TS) containing either 0 mM, 100 mM or 
160 mM HCI. During period 1, mucosae were exposed to TS 
alone; during period 2, either to TS containing 1 mM sodium 
taurocholate (TC) or to TS and concomitant vasopressin 
infusion (VP); and during period 3, to TS + TC + VP. 
Parameters evaluated included net H^ flux (AH '), aminopyrine 
clearance (AC), a measure of mucosal blood flow, net TC flux 
(ATC) and the lesion index, graded 0—5. The data indicate that 
in nonischemic mucosa exposed to constant [TC], AC was 
significantly increased, AH (‘‘back-diffusion’’) increased as a 
linear function of [H*] and no lesions were observed. Under 
the same circumstances in ischemic mucosa, AH * increased asa 
linear function of [H^]. As a consequence, lesion severity 
was also a linear function of [H*]. ATC was enhanced at low 
pH but bore no relation to the degree of mucosal damage 
induced. Assuming applicability of the model, these studies 
provide support for the use of H, receptor blocking agents and/or 
antacids to prevent or ameliorate ‘‘stress ulcer"' disease. 


A ates THERAPY using H, receptor blocking 
agents and/or antacids has been advocated as an 
effective regimen for the prophylaxis and treatment of 
acute posttraumatic hemorrhagic gastritis (‘stress 
ulcer’’).2*'® This approach rests on the logical but in- 
frequently tested assumption that the magnitude of 
mucosal damage encountered in this disease entity is 
critically determined by the concentration and content 
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of intraluminal H* in contact with the gastric mucosa. 
The purpose of the present effort was to investigate 
this assumption further in a well-studied model which 
employed topical acid, topical bile acid in physiologic 
concentrations and pharmacologically induced gastric 
mucosal ischemia to induce lesion formation. The con- 
comitant presence of all three factors has been shown 
to be necessary for severe damage to occur.'! A second- 
ary purpose was to assess whether or not bile acid absorp- 
tion by the mucosa is a determinant of ulcerogenesis. 


Methods 


Healthy adult mongrel dogs of either sex weighing 
between 17 and 24 kg were used in the study. Follow- 
ing a 48-hour fast (water ad libitum), each was an- 
esthetized with pentobarbital (30 mg/kg intravenously), 
intubated and maintained on a respirator throughout 
the experiment. Through a midline laparotomy incision 
a full thickness wedge of proximal gastric wall pedicled 
on the left gastroepiploic artery and vein was excised 
and mounted between Lucite® rings. The upper ring 
served as a reservoir for the gastric mucosa and con- 
tained portals for the introduction and withdrawal of 
appropriate test solutions. The ring was capped to pre- 
vent excessive evaporative water loss. The cap was 
fenestrated to permit introduction into the luminal bath- 
ing solution of polyethylene tubing (PE240) containing 
saturated KCI in 4% agar. The superior branch of the 
splenic artery was cannulated in a retrograde fashion 
with PE60, which was connected to a constant-infusion 
syringe and pump. A splenectomy was performed in 
situ, with care being taken not to disturb the blood 
supply of the wedge. The chamber and its contents 
were Stabilized close to the anterior abdominal wall 
in the midline position with pinch clamps connected 
to ring stands. The incision was loosely approximated 
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about the vascular pedicle with towel clips. Both 
femoral arteries were cannulated with PE240. In order 
to monitor systemic arterial blood pressure, one can- 
nula was connected to an arterial transducer, the output 
of which was constantly recorded. The other cannula 
was used to obtain arterial plasma samples for de- 
termination of aminopyrine concentration. One femoral 
vein was cannulated with PE240 which was connected 
to a second infusion pump for the instillation of amino- 
pyrine. The contralateral femoral vein was cannulated 
with PE240 containing saturated KCI in 4% agar. 

Three groups of dogs were studied during three se- 
quential 30 minute study periods. Between periods, 
the mucosa of each animal was exposed for 20 min- 
utes to the topical test solution (containing "carrier" 
polyethylene glycol only) and to the splenic artery infusate 
appropriate to the subsequent study period. Each group 
of animals contained two subsets. In group A, (five dogs), 
mucosae were exposed during period 1 to the topical ap- 
plication to 160 mM acid test solution (160 ATS — 160 
mM HCI, 4 g PEG, 54Ci '*C-PEG). At the same time, 
the splenic artery was infused with 0.9% NaCl de- 
livered at a rate of 0.19 ml/min. Unless otherwise 
stated, this combination of agents is hereafter re- 
ferred to as 160 ATS.” During period 2, mucosae 
were exposed to 160 ATS containing | mM sodium 
taurocholate (1 TC) and during period 3 to 160 ATS 
+ 1 TC during concomitant splenic artery infusion with 
vasopressin (VP), 1 x 107? U/kg-min, delivered in a 
volume of 0.19 ml/min. In group A, (three dogs), 
mucosae were exposed during period 1 to 160 ATS, 
during period 2 to 160 ATS + VP and during period 
3 to 160 ATS + VP + TC. Group B, (five dogs) and 
B; (four dogs) were treated analogously with the ex- 
ception that the topical test solution contained 100 mM 
HC1(100 ATS = 100 mM HCI, 60 mM NaCl, 4 gm PEG, 
SuCi '*C-PEG). Groups C, (five dogs) and C, (four 
dogs) were treated in similar fashion except that the 
topical test solution used was "neutral" (NTS = 160 
mM NaCl, 4 gm PEG, SuCi '*C-PEG). 

During each period of study, the following param- 
eters of gastric mucosal function were evaluated: 
1) The net flux of H* (AH) was assessed by methods 
which have been described in detail elsewhere." 
Briefly, net change in volume was determined from 
the dilution of the instilled '*C-PEG, and net H* flux 
was calculated by determining the difference between 
the mass of ion present initially and that present at 
the conclusion of the study period. A positive AH* 
signifies net luminal gain; a negative AH indicates net 
luminal loss. 2) Net flux of sodium taurocholate was 
determined in the same manner. The concentration of 
the bile acid in the appropriate samples was assessed 
using the steroid dehydrogenase method of Turnberg 
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and Anthony-Mote.?' as modified by Hurlock and Tala- 
lay? and by Thomas.” In our laboratory, concentra- 
tions as low as 0.05 mM are readily detectable. 3) The 
ability of the mucosa to maintain an electrical potential 
difference (PD: lumen negative with respect to blood) 
was measured by immersing the intraluminal and intra- 
venous bridges of KCl-agar in beakers of saturated 
KCI containing balanced calomel electrodes which 
were connected to a potentiometer. The PD was re- 
corded at 3-minute intervals throughout the entire ex- 
periment. 4) The clearance of aminopyrine (AC) by 
the mucosa, a semiquantitative index of gastric mucosal 
blood flow, was determined during each study period 
by the method of Jacobson, Linford and Grossman. 
Since this technique depends, theoretically, upon the 
diffusion of basic aminopyrine into an acidic medium, 
clearances were not measured during the topical ap- 
plication of "neutral" test solution. 5) Using the 
methods outlined above, the initial concentration of 
sodium taurocholate ({NaT] i) was determined for each 
bile-acid-containing solution prior to its application. 6) 
The mean pH (pH) of the luminal bathing solution was 
calculated as the average of the pHs observed in the 
initial and final samples of luminal perfusate. 7) The 
lesion index (LI), the degree of mucosal damage in- 
duced, was determined as follows: in every animal the 
test solution was evacuated from the chamber at the 
conclusion of the study period, and a color photograph 
(Kodachrome II® daylight film. ASA 25) was obtained 
of the mucosa with a Bell and Howell Canon FTQL® 
equipped with a ring light operating at 90% of output, 
mounted on a 50-mm lens with an il-mm extension 
tube. The lens-to-subject distance was 12-16 inches. 
At a later date, the magnitude of mucosal injury was 
estimated from these photographs and scored on a 0-5 
basis (the LI) by an independent observer who had no 
knowledge of the experimental protocol. The typical - 
gross and microscopic appearance of damaged mucosa 
has been previously described.” 

Nonparametric statistical analysis of the differences 
observed between groups during comparable periods 
and between periods in comparable groups was ac- 
complished for both "ischemic" (i.e., vasopressin 
treated) and "nonischemic" mucosa using Student's 
t test for unpaired variables. The 95% confidence limit 
was taken as the level of statistical significance." 


Results 


"Nonischemic'"" Mucosa (Table 1) 


In the absence of sodium taurocholate, mucosae ex- 
posed to topical NTS (pH = 5.71 + 0.63) demonstrated 
a small net gain of H* (+32 + 164Eq/30 min). Mucosae 
exposed to 100 ATS (pH = 1.15 + 0.03) and to 160 
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TaBLE l. Influence of [H^] on the Parameters Indicated in " Nonischemic" Mucosa With and Without Topical 1 mM Sodium Taurocholate 
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Without Na Taurocholate With Na Taurocholate 

NTS 100 ATS 160 ATS NTS 100 ATS 160 ATS 
AH* (uEq/30 min) 432 + 16 —80 + 34* —38 x 25* +58 + 27° —-127 + IS 277 = 69 
AC (ml/min) 1.7 + 0.4 2.0 + 0.7 3.4 + 0.5? 317 $405 
PD (mV) —60 + 2 -62 +2 ~6§2 + 3 -58 + P —$88 + 2 -56 + 3 
[NaTii (mM) 0 0 0 0.9 + 0.r od Sea 1-02.00 
ANaT (u M/30 min) Q 0 0 —0.6 + 0.6" —-4 x 2" -3 + 1* 
LI (0-5) 0 0 0 0 0 0 


E E E e A i a s e rr mnn 


(*) = p < 0.05 vs. NTS, C) = p < 0.05 vs. 100 ATS and C) = p < 0.05 vs. the same [H*] in the absence of topical bile salt/acid. 





—————————— fra 


ATS (pH = 0.91 + 0.01) showed a net loss of H* — to NTS (pH = 5.28 + 0.30) continued to demonstrate 
(‘‘back-diffusion’’), the magnitude of which was com- a small net gain of H*. Mucosae exposed to both 100 
parable in both groups (—50 + 344Eq and -35 + 25 ATS (pH 1.15 + 0.04) and 160 ATS (pH 0.90 + 0.01) 
wEq/30 min, respectively), as was the clearance of showed comparable degrees of net H* loss (—- 36 + 16 
aminopyrine (1.7 + 0.4 and 2.0 + 0.7 ml/min). No sig- and —64 + 60u Eq/30 min, respectively). Relative to the 


nificant differences in PD were noted between groups. — "nonischemic"' state, aminopyrine clearance was sig- 
During the topical application of 1 mM sodium tauro- nificantly reduced in both acid groups (to 0.7 + 0.2 and 


cholate, "nonischemic" mucosa exposed to NTS 0.9 + 0.2 ml/min, respectively). The PD fell to the same 
(pH = 5.10 + 0.62) again demonstrated a small net gain level in all three groups. A few scattered erosions were 
of H^. Mucosae exposed to 100 ATS (pH = 1.07 — noted but only in mucosae exposed to acid. 

* 0.10) showed a significant increase, relative to 100 During the topical application of 1 mM sodium 
ATS alone, in net H* loss (to —127 + 15pEq/30 min). taurocholate, "ischemic" mucosae exposed to NTS 
A similar increase but of considerably greater magni- (pH = 5.38 + 0.43) again showed a small net gain of 
tude (—277 + 69,Eq/30 min) was noted in mucosae — H*. Under the same conditions, mucosae exposed to 
exposed to 160 ATS (pH = 0.90 + 0.01). Under these 100 ATS (pH = 1.09 + 0.02) demonstrated a significant 
conditions, the relationship of net H* flux to H* con- increase, relative to 100 ATS + VP, in net H* loss 
centration in ‘‘nonischemic’’ mucosa was found to be (to —242 + 534Eq/30 min). Once more, a similar in- 
linear and significant (r = 0.772, p< 0.02). Amino- crease but of considerably greater magnitude (to 


pyrine clearance was significantly increased in both —439 + 494 Eq/30 min) was noted in mucosae exposed 
acid groups. The PD fell to an equivalent level in all to 160 ATS (pH = 0.90 + 0.01). 
three groups. Sodium taurocholate absorption was sig- In "ischemic" mucosa exposed to sodium tauro- 


nificantly greater at low pH, but no differences were cholate, the relationship between net H* flux and H* 
apparent between 100 ATS and 160 ATS. The initial concentration was linear and significant (r = 0.903, 
concentration of sodium taurocholate was similar, ir- — p « 0.01). Aminopyrine clearance was slightly but 
respective of solution. No lesions were observed under insignificantly increased relative to ATS + VP alone in 


any circumstance. both acid groups exposed to the bile acid. The mean 
l PD was similar in all three groups. Minimal lesion 
Ischemic” Mucosa (Table 2) formation was noted in "ischemic" mucosa exposed 


During intraarterial vasopressin administration, in to NTS (Fig. 1). In contrast, an extensive degree of 
the absence of sodium taurocholate, mucosae exposed mucosal damage was observed in both acid groups 


TABLE 2. Influence of [H>] on the Parameters Indicated in “Ischemic Mucosa With and Without Topical ! mM Sodium Taurocholate 
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Vasopressin Vasopressin with Na Taurocholate 

NTS 100 ATS 160 ATS NTS 100 ATS 160 ATS 
NENNEN NEEDED NUM UE M ME PPP t a E EM 
AH* (uEq/30 min) 4-20 x 15° —36 + 167 —64 + 60* +38 + 38 —242 + 53** —439 + 4g 
AC (ml/min) 0:7 € 0.2 0.9 + 0.2 12+ 0.3 PE 
PD (mV) —35 +5 -37 + -37 +7 —25 + |l -27 + 3? -30 + 2 
[NaT]i (mM) 0 0 0 10+ 0.7 1.0 + 0.1 0.9 + 0.F 
ANaT (4.M/30 min) 0 0 0 ~0.6 + 0.6" Se, qe -4 x | 
LI (0—5) 0 0.1 + 0.1 0.3 + 0.3 0:2 DE 2.2 450,35 44+ 0, y * 


e e e Na Pa a a a a a a a te cea ara aa a r 
(*) = p < 0.05 vs. NTS, Č) = p < 0.05 vs. 100 ATS and (*) = p < 0.05 vs. the same [H*] in the absence of topical bile salt/acid. 





Fic. 1. Gross appearance of mucosa exposed for 30 minutes to 
topical "neutral" test solution containing 1 mM sodium taurocholate 
during infusion of vasopressin, 1 x 107? U/kg-min. 


(Figs. 2 and 3), the severity of which was a significant 
linear function of both the concentration of H* in 
contact with the mucosa (r — 0.952, p — 0.01) and of 
the magnitude of net H* loss observed (r — 0.889, 
p « 0.02). Again, sodium taurocholate absorption was 
greater at low pH but was not significantly different 





Fic. 2. Gross appearance of mucosa exposed for 30 minutes to 
topical 100 ATS containing 1 mM sodium taurocholate during in- 
fusion of vasopressin, 1 x 107? U/kg-min. 
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Fic. 3. Gross appearance of mucosa exposed for 30 minutes to 
topical 160 ATS containing 1 mM sodium taurocholate during in- 
fusion of vasopressin, | x 10^? U/kg-min. 


between the two acid groups. Therefore, the amount 
absorbed was unrelated to the severity of the mucosal 
damage observed. The initial concentration of sodium 
taurocholate was similar, irrespective of the solution. 


Discussion 


Acute posttraumatic hemorrhagic gastritis is a dev- 
astating complication of trauma attended by distress- 
ingly high mortality rates. The best treatment of this 
disease entity is undoubtedly prevention. Recent labo- 
ratory studies clearly suggest that measures designed 
either to inhibit the secretion of H* or to neutralize 
intraluminal H* once secreted afford such prophylaxis 
in a variety of animal models.™!518 [n addition, at least 
one prospective clinical study attests to the efficacy 
of frequent use of antacid in this regard, and several 
retrospective studies suggest that both antacids and 
the H, receptor blocking agents may be useful 
therapeutically .?:!5 

These data provide support for the widely held belief 
that while hypersecretion of H* is uncommon in 
susceptible patients (exclusive of those with central 
nervous system injury),?!? the presence of some acid 
and, most likely, of pepsin as well is an absolute pre- 
requisite for the initiation and propagation of the 
responsible gastric lesions. A considerable body of 
experimental evidence lends credence to this con- 
cept. 59. With few exceptions,'? however, most in- 
vestigators have not attempted to correlate directly 
the magnitude of induced mucosal damage with the 
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concentration of H* in contact with the mucosa. Thus, 
while the dictum "no acid, no ulcer” seems universally 
true in these reports, the corollary "more acid, more 
ulcer" has rarely been tested. This seems of some im- 
portance since total anacidity is difficult to achieve 
with either antacids or H, receptor blocking agents. 

The present study clearly demonstrates that the 
severity of the lesions produced in the presence of a 
constant concentration of topical bile acid and a 
constant reduction in gastric mucosal blood flow is 
directly related to the concentration of H* in contact 
with the mucosa. Further, the severity of the mucosal 
damage induced is also directly related to the degree of 
"back-diffusion" " observed. This is true because the 
magnitude of net H* loss under these circumstances 
is a function of the concentration gradient established 
between lumen and blood. These data confirm pre- 
vious observations made in the same model using a 
constant concentration of H* but differing concentra- 
tions of bile acid. ? 

It should be noted that a similar direct relationship 
between net H* flux and H* concentration exists in 
bile acid treated nonischemic mucosa, yet no lesion 
formation occurs. This fact demonstrates, once again, 
the potential importance ofthe compensatory increases 
in blood flow observed under these circumstances 
which may be acting as an "afferent alkaline tide.” 
clearing or neutralizing excessive interstitial H^. It 
emphasizes, as well, the concept that the absolute mag- 
nitude of net H* loss is not nearly as important in 
lesion formation as is the capacity of the mucosa to 
respond to the insult in this fashion. In addition, the 
present study suggests that alterations in the ability of 
the gastric mucosa to maintain a potential difference 
between lumen and blood are not necessarily predic- 
tive of or related to the severity of gross mucosal 
damage. Finally, the data indicate that while absorp- 
tion of sodium taurocholate is enhanced at low pH, the 
amount absorbed bears no relationship to the magni- 
tude of ""back-diffusion" observed or to the severity 
of the lesions concomitantly produced, confirming pre- 
vious work by others.!* 

The applicability of the observations made in the 
present study to the human circumstance depends, in 
large part, on the applicability of the model to the 
disease under consideration. As indicated elsewhere," 
the model has much to recommend it in this regard. 
The lesions produced are acute and multiple; they 
possess many of the gross and microscopic characteris- 
tics of the lesions encountered clinically; they develop 
in an appropriate setting, one of gastric mucosal hypo- 
perfusion; and finally, the concentrations of bile acid 
required to induce them have been found routinely 
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in the intact stomachs of postoperative patients." As- 
suming applicability of the model, these studies provide 
a physiologic rationale for the use of H, receptor antag- 
onists and/or antacids to prevent "stress ulcer disease. 
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DISCUSSION 


DR. Basil A. Pruitt, JR. (Fort Sam Houston. Texas): Dr. 
Ritchie's work has identified the importance of the interaction of 
gastric acid, bile salts, and mucosal blood supply in the develop- 
ment of acute gastric ulcers in a variety of patients. The importance 
of this study resides in the confirmation of intragastric acid con- 
centration as a key factor in the severity of mucosal damage in an 
ischemic setting, in the presence or the absence of bile acids. 

(slide) Clinically, we have identified a similar association of 
magnitude of timed gastric acid production and severity of mucosal 
disease in burn patients. We have found that either antacid, as 
shown here, or cimetidine will prevent progression of mucosal 
disease and significantly reduce the incidence of clinical com- 
plications—that is, bleeding and perforation— with cimetidine 
as effective as antacid prophylaxis, in an as yet unreported study 
shown here. 

This protective effect is observed even in those patients with a 
disrupted gastric mucosal barrier, who in our studies appeared to 
be at particular risk to the complications of stress ulcer. 

Dr. Ritchie's data indicate that mucosal blood flow is protective 
even in the presence of levels of acid back-diffusion associated with 
mucosal lesions in ischemic mucosa. Studies by Dr. Barry Levine 
in a collaborative program between our Institute and the University 
of Texas Medical School at San Antonio have shown in a porcine 
shock model that cimetidine has, in addition to its H; antagonistic 
action, a significant effect on gastric mucosal blood flow, either 
given preshock or postshock, with the effect most pronounced in 
the fundic area of the gastric mucosa. 

i, therefore, ask Dr. Ritchie whether he feels that cimetidine, 
with such as dual action, would be the preferable prophylactic 
agent in a clinical setting? 

I also ask the authors whether they feel comfortable in dismissing 
reduction of transgastric potential difference as a factor of signifi- 
cance? It appears from reviewing their complete data as if mucosal 
lesions occur only when transgastric potential difference is reduced 
to 37 millivolts or below. Since depression of potential difference 
in general parallels mucosal blood flow, one could speculate that 
there may be some threshold level of potential difference below 
which the cell is less able to resist injury, and 1 would appreciate 
Dr. Ritchie's comments in that regard. 


DR. WALLACE P. RITCHIE, JR. (Closing discussion): I think we 
should realize that we've been privileged here today to see only 
the third demonstration of the fact that. in a scientifically valid clinical 
study, cimetidine has been proved useful in the prophylaxis of what 
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most of us have come to call stress ulcer. or acute posttraumatic 
hemorrhagic gastritis. 

There is one study in the British literature in which patients with 
fulminant hepatic failure were treated with cimetidine on a ran- 
domized basis, and this afforded protection from acute upper gastro- 
intestinal hemorrhage: one recent study from the Medical College 
of Virginia in which there was a demonstratien that prophylactic 
cimetidine reduced the incidence of acute hemorrhagic gastritis 
in head-injured patients. And now, what we all suspected was going 
on has been confirmed: Dr. Pruitt has done the same kind of study 
in the severely traumatized burn patients; and | think we're privileged 
to hear that today. 

I would note that in your patient studies, Basil. under no circum- 
stances in any of the injured patients was acid output increased, 
which I think is important, and tends to confirm that perhaps 
there is some defect in mucosal permeability present in some of 
the severely burned patients. 

Your question about the use of cimetidine as a preferable pro- 
phylaxis —in my experience, I'm a belt-and-suspenders man, so 
| use not only prophylactic cimetidine. but antacids and liberal 
amounts of prayer. I'm not sure which one works the best. 

I think there are some theoretical objections, perhaps, to using 
cimetidine alone, relating to the fact that the spontaneously secreting 
mucosa seems to resist certain types of mucosal injury more than 
the nonsecreting mucosa. Whether or not this is clinically important 
remains to be seen. 

Finally, your question related to the potential difference: 
Some years ago we investigated some of the factors involved 
in the potential difference, the transmura potential difference, across 
proximal gastric mucosa. We found that there were two that might 
be clinically significant. One was a reduction in gastric mucosal 
blood flow. As the flow fell below 1 ml per minute, the potential 
began to fall remarkably. 

The other was the degree to which physical permeability of the 
mucosa was enhanced. And to separate out these two in the clinical 
setting is extremely difficult. Our statement that the PD is not neces- 
sarily predictive of or related to the severity of mucosal damage 
is predicated on the fact that the potential in animals treated with 
topical neutral test solution, vasopressin, and the bile acid Was no 
different than the potential in the animal treated with 160 millimolar 
topical test solution, bile salts, and vasopressin; and yet, obviously, 
the degree of mucosal damage was significantlv different. 

So we don't feel that the potential necessarily is predictive. 
If there were an accurate way to measure potential difference in 
man, it might be useful as a sign that things are not right with the 
gastric mucosa, and you might be able to approach the patient ag- 
gressively at that time, prior to the development of difficuity. 














An Interim Report on Parietal Cell Vagotomy Versus 
Selective Vagotomy and Antrectomy for 


This is an interim report of a prospective, randomized study 
. involving 194 consecutive patients who underwent elective 
operation for treatment of duodenal ulcer. The results of 
parietal cell vagotomy without drainage (PCV) and selective 
vagotomy - antrectomy and Billroth 1 anastomosis (SV-A-B D 
were compared. There was no mortality. Postoperatively pa- 
tients were examined at two, six, 12 months and every 12 
months thereafter. The two operations showed no statistical 
difference in the frequency of diarrhea. Dumping was less 
(p < .01) after PCV than after SV-A-B I. Weight loss was less 
(p « .01) after PCV than after SV-A-B I. There were no re- 
current ulcers after SV-A-B I and five after PCV. In each in- 
stance but one the recurrent ulcer healed on withdrawal of an 
ulcerogenic drug. One patient required reoperation. Re- 
operations in the PCV group consisted of one for recurrent 
ulcer, one for gastric outlet obstruction and three for in- 
testinal obstruction. The reoperations after SV-A-B I consisted 
of four for gastric outlet obstruction, three for intestinal ob- 
struction, one for ruptured spleen and two for incisional 
hernia. PCV was technically feasible and practical to perform 
except in the occasional patient with severe pyloric stenosis. 
Obesity was never a deterrent. After PCV it is reasonable to 
assume that a recurrent ulcer rate in the range of 5-10% can 
be expected by surgeons who have been properly trained. This 
recurrence rate is higher than that after SV-A-B I but no higher 
than that encountered with TV-P. The recurrence rate is ac- 
ceptable and is a fair exchange for the avoidance of dumping 
and weight loss that accompany SV-A-B 1 with significantly 
greater frequency and which on occasion can produce gastric 
crippling, although this did not occur in this study. All re- 
current ulcers after PCV do not require reoperation but when 
operative treatment is required the patient has all the options 
that he had prior to PCV. 


HE ENCOURAGING RESULTS reported by Johnston 
T and Wilkinson?" and Amdrup and Jensen! on 
Parietal Cell Vagotomy (selective proximal vagotomy, 
highly selective vagotomy, or proximal gastric vagot- 
omy) without drainage (PCV) for treatment of duodenal 
ulcer prompted us to perform a pilot study utilizing 
the operation. The early, good results experienced by 
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us? as well as many other surgeons persuaded us that 
the operation should be evaluated prospectively be- 
fore its acceptance by the profession would make it 
difficult to subject the procedure to such an evaluation. 
PCV without drainage is now being studied pro- 
spectively in a number of centers including our own. 
We elected to compare PCV with selective vagotomy, 
antrectomy and a Billroth 1 anastomosis (SV-A-B D. 
This operation was chosen for comparison because of 
its profound inhibitory effect on gastric secretion, its 
low recurrent ulcer rate and the infrequency of asso- 
ciated, severe gastrointestinal complaints. This is 
a follow-up report on the initial study previously 
published.** 


Patients and Methods 


One hundred ninety-four consecutive patients re- 
quiring elective operation for duodenal ulcer were en- 
tered into the study and operated upon without mortal- 
ity. The operations performed were divided randomly 
but equally between PCV and SV-A-B I. Roentgeno- 
grams were made in 166 patients and an ulcer crater 
was demonstrated in 82 while upper gastrointestinal 
endoscopy performed on 145 patients revealed a posi- 
tive diagnosis of ulcer in 130 patients. The similarity 
between the two groups of patients with respect to the 
duration and the prior complication of ulcer disease is 
seen in Table 1. The severity of ulcer disease existing 
in the two groups of ulcer patients was also judged by 
the extent of surrounding inflammation observed from 
the serosal surface at operation (Table 1). The patient 
distribution was well matched according to their capac- 
ity to secrete acid under basal conditions (Table 2). 

One of the two operations to be tested was selected 
randomly prior to opening the patient's abdomen. It 
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TABLE I. Data Pertaining to Severity of Ulcer Disease 
PCY SV-A-B I 
(N = 97) (N = 97) 
Duration of ulcer symptoms (years) 10.8 + 7 H.7 28 
Patients with history of bleeding 32 32 
Patients requiring transfusions 20 8 
Patients with previous perforations 9 E 
Evidence of ulcer disease at operation 
No visual or palpable evidence of ulcer 
externally 17 17 
Serosal scar and/or deformity 39 43 
Palpable ulcer crater I8 IR 
Serosal inflammation, edema and/or in- 
volvement of adjacent organs 22 18 





+ = Standard deviation. 


was necessary to deviate from the protocol in two pa- 
tients assigned to resection. For technical reasons a 
Billroth H instead of a Billroth I anastomosis was per- 
formed. Of the patients assigned to PCV there were 
four deviations. One patient with a postbulbar stenosis 
required an antrectomy and Billroth II anastomosis. One 
patient with a duodenal ulcer also had a marginal ulcer 
following a previous gastroenterostomy. The anasto- 
mosis was taken down and the gastrotomy closed. The 
third deviation was a patient with a gastric ulcer and 
a duodenal ulcer. The gastric ulcer in this case was 
excised from within the lumen of the stomach, the 
mucosal defect was oversewn and the gastrotomy 
closed. Both of these patients underwent PCV in the 
usual way. In the fourth patient, the pylorus ruptured 
during attempted dilatation and required a pyloroplasty. 
Dilatation of the pylorus was performed successfully 
in two additional patients. Because of duodenal in- 
flammation a TV-GE rather than PCV or SV-A-B I was 
performed on one patient not included in the study. 

Additional procedures were performed on 19 patients 
in the PCV group and 24 patients in the SV-A-B I group. 
These included appendectomy, cholecystectomy, 
liver resection, vascular procedure, fundoplication and 
splenectomy. The latter was performed in a total of 11 
patients because of injury to the spleen during opera- 
tion. These ancillary procedures did not contribute to 
the postoperative complications. 

The author participated in and was responsible for 
all operations reported in this study. The technique 
employed for PCV was similar to that previously pub- 
lished.?*?? In those patients assigned to SV-A-B I, a 
PCV was performed first. After completion of the 
vagotomy that portion of the stomach distal to a line 
drawn parallel to the pylorus from the most distal point 
of denervation on the lesser curvature to the greater 
curvature was resected. The resected segment con- 
stituted approximately 15-20% of the stomach. Even 
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the proximal end of the resected specimen almost al- 
ways revealed a varying number of parietal cells. 

Efforts were made to interview and study the patients 
at two, six and I2 months and every 12 months there- 
after following operation. Acid outputs under basal, 
maximal histalog stimulation and insulin stimulation 
were measured preoperatively and postoperatively at 
each time period that the patients gave their consent. 
The peak hourly basal, histalog and insulin stimulated 
acid outputs were expressed as PAO}, PAO, and PAO,, 
respectively. These values were determined by taking 
the two successive 15 minute periods showing the high- 
est acid output in the respective tests and multiplying 
by two. The methods used were those previously de- 
scribed.*'*" At one to five years after operation many 
of the patients were interviewed and the results graded 
by resident physicians rotating to the hospital. Upper 
gastrointestinal roentgenograms were made at the time 
patients were discharged from the hospital. At sub- 
sequent time intervals this examination was repeated 
whenever it was clinically indicated or if the patient 
had shown retention on a previous examination. Pa- 
tients underwent gastroscopy whenever they had any 
gastric complaints that suggested possible recurrent 
ulcer. 

The method of grading the clinical results was a 
simplification of the Visick grading system proposed by 
Kennedy:?' Visick I —no symptoms, Visick Il — mild, 
not troublesome and easily controlled symptoms, 
Visick Ill — more severe symptoms with some dis- 
abilitv or significant effect on patient, Visick IV — dis- 
abling symptoms, patients worse than they were pre- 
operatively or who had recurrent ulcer. 

Statistical comparisons were made using procedures 
appropriate for 2 by 2 tables of frequencies. When 
the expected cell frequencies were large enough the 
chi-square test was used. When the expected fre- 
quencies were insufficient Fisher's Exact Test was 
used. Overall comparisons between groups were made 
using the Wilcoxan Rank Sum Test with special ad- 
justment for ties. *! 


with this small resection pathological examination of 


TABLE 2. Preoperative Basal Secretory Rates 
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Results 


Operative Complications 


There were no operative deaths in the study. The 
esophagus was perforated at the time of vagotomy in 
two patients in the SV-A-B I group. This was recognized 
in each case; the perforations were closed and no com- 
plications resulted. 

In the SV-A-B I group, there were 22 postoperative 
complications. In fcur patients the anastomoses were 
open but functionally obstructed by inflammation, fat 
necrosis and/or pancreatitis and required gastrojejunos- 
tomy. Wound infections occurred in six patients, in- 
cisional hernia in two, delayed rupture of spleen in 
one patient and late intestinal obstruction requiring re- 
operation in three patients. In five patients, stomal 
dysfunction not requiring reoperation was a significant 
complication that resulted in prolonged hospitalization. 

In the PCV group one patient who had a large ulcer 
and much periduodenal inflammation was reoperated 
for pyloric obstruction and a gastroenterostomy per- 
formed to provide drainage. He was one of two pa- 
tients in whom the pylorus was dilated by pushing a 
number 40F Maloney diiator through the pylorus with 
some difficulty but without rupture of the pylorus. 
Early stomal dysfunction which did not require re- 
operation occurred in one patient. Eleven other early 
postoperative complications in the PCV group in- 
cluded five wound infections, one wound dehiscence, 
and a bolus of meat lodged in the esophagus of one 
patient. Three oi four patients who developed late in- 
testinal obstruction required reoperation. One of these 
patents died. 

There were six late deaths after SV-A-B I and eight 
after PCV. All deaths were due to causes unrelated to 
duodenal ulcer disease or to complications o? their 
operation except for the patient who died three years 
after PCV from volvulus and infarction of the small 
bowel. 


Gastric Retention 


Upper gastrointestinal roentgenograms were per- 
formed in all patients approximately ten days after 
operation. Including those patients requiring reopera- 
tion for gastric outlet obstruction, significant barium 
retention two hours after its ingestion was demon- 
strated in 26 patients undergoing PCV and in 53 patients 
after SV-A-B I. In follow-up studies after PCV no pa- 
tient demonstrated retention longer than six months 
after operation, and all but four patients studied com- 
pletely emptied in two hours by two months. After 
SV-A-E . 43 of 53 patients demonstrated good empty- 
ing between two and 12 months; however, 18 patients 
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Fic. |. The number of patients studied and the number of patients 
reporting diarrhea for each time period and for both groups of 
operations are given below. The graphs above reflect the percentage 
of patients studied who had diarrhea. The frequency of diarrhea 
tullowing PCV and SV-A-B I was not statistically different for any 
time period. 


still had significant barium retention at two hours two 
months after operation. There was no particular rela- 
tionship between a patient's symptoms and the pres- 
ence of gastric retention of a barium meal except for 
one patient who continued to complain of foul eructa- 
tions after SV-A-B I. Three years after operation when 
he first permitted study marked retention of barium 
was demonstrated. 


Diarrhea 


Diarrhea was not a significant problem for any pa- 
tient following PCV (Fig. 1). Diarrhea was a more fre- 
quent complication after SV-A-B I than after PCV but 
was a serious problem and was reported .a more than 
two time periods by oniy two patients. One of these 
patients had diarrhea most likely associated with dump- 
ing. The other patient who had had a previous right 
colectomy for cancer developed diarrhea after SV- 
A-B I. In contrast, a patient who had previously under- 
gone right colectomy for inflammatory bowel disease 
had mild diarrhea which did not become worse after 
PCV. Although there was a greater number of patients 
with diarrhea after SV-A-B I than after PCV, at no time 
period was there a statistical difference in the frequency 
of diarrhea between the two operations. 
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Fic. 2. The graphs reflect the percentage of patients who reported 
dumping after PCV and SV-A-B,. The asterisk denotes that the 
frequency of dumping after PCV was significantly less (p < .01) 
than after SV- A.B I. 


Dumping 


Dumping occurred significantly more frequently 
after SV-A-B I than after PCV at all time periods with 
the exception of 48 months (Fig. 2). After PCV dump- 
ing was not of serious consequence for any patient and 
was easily controlled in all cases by the patient elim- 
inating a particular food, usually milk, from his diet or 
by avoiding overindulgence at meals or excessive in- 
gestion of sweets. Chocolate, not necessarily in the 
form of candy, was one of the offenders. Dumping 
was reported in more than two time periods by only 
three patients. 

After SV-A-B I, dumping caused significant and per- 
sistent inconvenience and discomfort to six patients. 
The most severe case occurred in a patient who had 
had a right colon resection and whose transit time be- 
came very rapid after his gastric operation. In our 
opinion, dumping and diarrhea in this patient became 
manifest after SV-A-B I because the loss of the pyloric 
sphincter compounded the loss of the ileocecal valve. 
The absence of these complications in the second pa- 
tient with a right colon resection was due to the preser- 
vation of the pyloric sphincter by the PCV. Of the five 
patients who required reoperation and gastroenteros- 
tomy for obstruction and of the four deviations from 
* protocol in the PCV group, none reported diarrhea, 
while the two patients undergoing BillrothII anastomo- 
sis in the SV-A-B I group reported dumping. 

Dumping in both groups would have occurred more 
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often had some patients with milk intolerance not 
learned to reduce their milk intake and in some in- 
stances to completely eliminate milk from their diet. 
When milk was the culprit the patient often volunteered 
that he could drink buttermilk without difficulty. 


Weight 


Figure 3 gives the number of patients who lost three 
or more pounds of their preoperative weight after op- 
eration. The percentage of patients that lost weight 
was significantly greater in the SV-A-B I group than in 
the PCV group at six, 12, 24 and 36 months. Reduced 
sample size accounted for the lack of significance in 
the later periods. The number of patients losing weight 
who also weighed three or more pounds less than their 
ideal weight was greater in the SV-A-B I group than in 
the PCV group. The percentage of patients with re- 
sulting weights less than ideal was not statistically dif- 
ferent in the two groups at any time period. Several 
patients were handicapped with respect to performing 
their regular work bv weight loss and consequent loss 
of strength following SV-A-B I in contrast to none 
after PCV. 
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Fic. 3. The graphs give the percentage of patients who weighed 
less than three pounds of their pre-operative weight at the various 
time periods. The asterisk denotes those periods in which the per- 
centage of patients losing weight after PCV was significantly 
(p < .G1) less than after SV- A.B I. 
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TABLE 3. Number of Patients with Gastrointestinal Complaints 














After PCV 

Months After Operation 2 6 12 24 36 
Early satiety 2 | | l | 
Dysphagia 7 2 2 3 3 
Milk intolerance 6 i | | 3 
Late dumping | 2 0 0 0 
Nausea or gas with meals | | 3 2 | 
Vomiting 0 0 0 0 0 
Reflux 2 0 l | | 

Q 0 I 0 ü 


Foul gas eructation 
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Other Gastric Symptoms 


Table 3 summarizes the other gastrointestinal symp- 
toms complained of by patients after the two types of 
operations. The frequency of each symptom recorded 
was greater after SV-A-B I than after PCV. In both 
groups of patients, early satiety and dysphagia oc- 
curred with greater frequency during the first month 
after operation than is reported at two months. 
Dysphagia usually disappeared early and was of no 
long-term serious consequence for any patient. Early 
satiety also decreased soon after operation in both 
groups of patients, but in the case of SV-A-B I this 
was frequently due to the fact that patients adjusted 
to reduced food intake. After SV-A-B I, patients soon 
learned that postprandial symptoms could be amelio- 
rated by eating less. Milk intolerance was the most 
common problem to persist over a long period. The 
frequency and magnitude of this problem were less 
after PCV than SV-A-B I. Late dumping was of little 
consequence for any patient. Reflux was observed in 
several patients and was a significant problem requir- 
ing surgical intervention in one patient who had under- 
gone SV-A-B I. Bilious vomiting was documented in one 
patient after SV-A-B I but intervention has not yet been 
deemed necessary. 


Recurrent Ulcers 


No documented or suspected recurrent ulcers have 
occurred after SV-A-B I. Table 4 summarizes the re- 
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current ulcers that have occurred in five patients after 
PCV. Three of 55 patients (5%) followed two years 
developed recurrent ulcer during their first two years. 
Two of 23 patients (8.6%) who had not developed re- 
current ulcer before did so during the succeeding two 
year follow-up period. Only one patient in the entire 
group of 97 patients (but 4% of those followed four 
years) required reoperation for recurrent ulcer. In each 
instance, the recurrent ulcer was associated with the 
use of an ulcerogenic drug. In all but one case the ulcer 
healed on withdrawing the drug potentially responsible. 
This patient who was taking INH and Rifampin for 
tuberculosis developed a penetrating gastric ulcer and 
underwent antrectomy. His PAO, was inadequately 
reduced when compared with the mean, while the 
PAO, was reduced 69% which was greater than the 
mean. In three of the four patients in whom the ulcers 
healed, inhibition of the PAO, and PAO, was 50% 
or greater. The ulcer of the fourth patient healed on 
withdrawal of aspirin and has remained healed for two 
years even though the PAO, and PAO, were reduced 
less than 25%. 


Secretory Studies 


Analysis of the data demonstrated that inhibition of 
PAO,. PAO, and PAO, was statistically greater (p 
< .05) after SV- A-B I than after PCV for each time period 
(Table 5). Following SV-A-B I there was no statistical 
difference in the magnitude of inhibition from one time 


TABLE 4. Recurrences After PCV 
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Time of 
Recurrence Percent Months 
Preoperative After Inhibition Location of Ulcer Outcome Followed 
Operation —— ———M Drugs After Drug Without 
Patient PAO, PAO, (Months) PAO, PAO, Original Recurrence Indicted Withdrawal Recurrence 
50 7. 2] 6 56 50 . Post bulbar Pyloric channel Aspirin Healed 9 Days 18 
15 4.3 36 12 2 11 Apex of bulb Duod. bulb Aspirin, Alcohol Healed ! month 
15 24 21 23 Duod. bulb Duod. bulb Aspirin Healed 10 days 24 
42 52 30 24 70 59 Pyloric channel. Pyloric channel Aldomet Healed 12 days 9 
14 27 38 36 73 48 Pyloric channel G.U, Alcohol Healed 30 davs 12 
6 2.4 21 48 21 69 . Duod. bulb G.U. INH Rifampin — Ántrectomy 6 
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TABLE 5, Inhibition of Acid Secretory Responses After Operation 
Months After PCV 

Per Cent MM M MM MÀ M MÀ M MÀ MÀ —— 

Reduction 2 6 12 24 36 48 60 
PAO, 84 + 17* 74 + 22* 66 + 23 66 + 24 68 = 257 48 + 28* 87 + 10 
PAO; 62 + 17 62 + I5 60 + 20 50 + 18 57 + 20 59 + 17 60 + 23 
PAO, 94 + 7* 9I 75 87 + 6 88 + 7 84 + 22 82 x 7 85 + 10 

Months After SV-A-B, 

Per Cent a eee Me TON ILO OT Me SNR UNSERE 

Reduction 2 6 12 24 36 48 60 
PAO, 92 + 12 86 + 14 95 +7 92 + 6 89 + 22 94 + 6 99 + | 
PAO, 88 x 13 84 + 15 87 + 8 87 + 10 83 + 13 90 + 6 96 * 3 
PAO; 99 + 13 99 + 5 98 + 5 98 + 4 95 + 16 97 + 6 i00  — 





period to the next for either PAO,. PAO, or PAQ.. 
There was also no statistical difference between the 
inhibition that occurred at two months and that seen at 
48 or 60 months for either PAO,. PAO, or PAO,. 

After PCV, there was a progressive and statistically 
significant (p < .05) decrease in the inhibition of the 
insulin response through 12 months. Thereafter, differ- 
ences in the insulin response from one period to the 
next through 60 months were noct significant. The in- 
hibition of the insulin response observed at 48 and 60 
months was, however, significantly less than that seen 
at 12 months. 

The decline in inhibition of the PAO, was progres- 
sive and significant through 12 months and was then 
stable until 48 months when there was again a sig- 
nificant decline in the inhibition. There was no sig- 
nificant decline in the inhibition of the PAO,, from 
period to period from two months through 60 months, 
and the per cent of inhibition observed at two months 
was not significantly different from that obtained dur- 
ing the last three periods of the study. 
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Clinical Grading 


Table 6 tabulates the grading of the clinical results 
according to the Visick classification. After PCV, all 
patients were in Category I and H except for those in 
Category IV because of a recurrent ulcer. After SV- 
A-B I most patients were also in Category I and Il. 
There were no patients in Category [V but there were 
several patients consistently in Category III, usually 
because of dumping. The overall comparison of the 
clinical grades indicated that the results after PCV were 
significantly better than after SV-A-B I from the second 
to the thirty-sixth month after operation. 

A significantly higher percentage of patients was 
graded V, after PCV than after SV-A-B I. This was true 
from the second month through the thirty-sixth month. 
Reduced numbers of patients at 48 and 60 months may 
have been responsible for lack of significant differ- 
ences at those periods. The number of patients graded 
Va was significantly greater after SV-A-B I than after 
PCV from month 2 through month 24. Although there 
was a greater number of patients graded Vj, and Vy, 


TABLE 6. /ntergroup Comparisons of Patients Visick Grade 














Months After Operation 





2 12 24 36 48 60 

PCV 96 V, 90 90 80 8i 78 90 
SV-A-B, Ge Ni 64 57 37 56 34 64 
Signif. p< .001 p< .01l p < .001 p «.05 p< .05 ns ns 

PCV O6 Vu 10 9 15 14 17 10 
SV. A.B, 6 Vy 32 36 36 34 33 27 
Signif p< .001 p 01 p< .001 p < .05 ns ns ns 

PCV 6 Vin & Vy 0 1 3 5 5 0 
SV-A-B, Ge Vin & Viy 4 7 7 TU 13 9 
Signif. ns ns ns ns ns ns 


Vi x Visick Vi. Vu esi Visick Viu. Vin —_ Visick Vin- 


Vie = Visick Viy. 
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after SV-A-B I than after PCV, the differences failed 
to reach statistical significance because of the small 
numbers of patients in these groups. 

A group of 59 patients after PCV and 58 after SV- 
A-B I were evaluated independently by the author and 
by independent observers. Patients in the PCV group 
were graded superior to those in the SV-A-B I group 
by the author and equal to those in the SV-A-B I group 
by the independents. The grades given by both ob- 
servers to patients in the PCV group were not sta- 
tistically different. In the SV-A-B I group, however, 
the author's ratings were significantly less satis- 
factory than those of the independent evaluator (p 
< .05). The source of this difference in grading be- 
tween the two observers was attributed to a difference 
of opinion as to whether certain patients should be 
in the Visick I or Visick H category. 


Discussion 


Johnston et al.? and Jensen et al.'* as well as others 
demonstrated that PCV is associated with low rates of 
diarrhea and almost complete absence of serious dump- 
ing. Nevertheless, reports in the literature suggest that 
whether PCV is superior in the prevention of diarrhea 
depends upon what operation it is compared with. 

In prospective randomized studies, Sawyers et al.” 
Amdrup et al. Kennedy et al.,? and Faxen et al.'? 
demonstrated no significant differences in the fre- 
quency of diarrhea after PCV as compared with selec- 
tive vagotomy and a drainage procedure (SV-D). Kron- 
borg,** on the other hand, demonstrated a significant 
reduction in diarrhea in patients undergoing PCV in 
contrast to those having selective vagotomy and 
pyloroplasty (SV-P). PCV was shown by Sawyers et 
al.” and Dorricott et al.’ to be superior in regard to 
lowering the frequency of diarrhea when compared 
with truncal vagotomy and antrectomy (TV-A). In non- 
randomized studies, Duthie et al.,* Goligher et al., 
and Johnston et al.** have also shown PCV a superior 
operation for the prevention of diarrhea than those 
operations employing truncal vagotomy. Our results 
coincided with the majority of other prospective 
randomized studies and demonstrated no significant 
difference in the rate of diarrhea between PCV and 
SV-A. 

Dumping, on the other hand, was significantly less 
after PCV without drainage than it was after truncal 
vagotomy and pyloroplasty (TV-P)" selective vagot- 
omy and pyloroplasty (SV-P)*!"** selective vagot- 
omy and antrectomy (SV-A)? and PCV-D.* Dumping does 
not appear to be related to the type of vagotomy ex- 
cept that PCV can be done without a drainage pro- 
cedure and thus spares the pyloroantral mechanism. 
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The significantly greater frequency of dumping after 
SV-A-B I than after PCV demonstrated in this study 
was consistent with the results of other prospective 
studies and supported the concept that dumping is re- 
lated to the loss of pyloroantral function and not to 
the effect of vagotomy. 

An aspect of PCV which has received little attention 
because of inadequate passage of time is the possible 
reduction in late nutritional deficiencies that occasion- 
ally follow gastric surgery. As yet there is little data 
to support this; however, with an intact, partially inner- 
vated stomach and very few postoperative symptoms 
one might expect this benefit to occur. Weight loss 
after gastric surgery has often been reported. A sig- 
nificant finding in our study was the ability of the pa- 
tients to maintain their weight and strength better after 
PCV than after SV-A-B I. A similar finding was noted 
by Faxen et al.'' In their prospective study, they re- 
ported no weight loss after PCV in contrast to a re- 
duced food intake and an impaired ability to gain 
weight after selective vagotomy and pyloroplasty. Ad- 
ditional physiological observations suggest that we 
might expect the long-term nutritional state after PCV 
to be superior. Pancreatic enzyme output in response 
to vagal stimulation is significantly greater after PCV 
than after truncal vagotomy and drainage (TV-D).!? 
Fecal fat excretion is significantly less after PCV than 
after TV-D and SV-D.? The absorption of food iron is 
less altered by PCV than by gastric resection. ® H 
may be that the ultimate advantage of PCV over other 
gastric procedures for the treatment of duodenal 
ulcer will be related to these subtle physiological 
improvements. 

Prior to embarking on the use of PCV, we were 
concerned about the potential danger of leaving the 
antrum innervated, the possibility of gastric stasis and 
the occurrence of an unacceptably high recurrent rate. 
The evidence to date suggests that a retained inner- 
vated antrum does not contribute to increased acid 
secretion.*?! After PCV the basal serum gastrin level?? 
was lower and the basal acid secretion!??? was similar 
to that obtained following truncal vagotomy and drain- 
age procedure. In addition, there was little difference 
in the acid secretion rate in response to stimuli follow- 
ing the two types of operation.'? The similar recurrent 
ulcer rates reported following the two types of vagot- 
omy further suggest that it is inconsequential whether 
the antrum is innervated or not. The results of this 
study as well as our previous study of TV-P*® are in 
complete agreement with the above observations. In 
our opinion, it is retention of the antrum that is a 
liability for recurrence, not whether the antrum is or is 
not innervated. 

Actually, there is increasing evidence that vagal in- 
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nervation of the antrum may be desirable. Debas et 
al.^ suggested that the vagus exerts an inhibitory in- 
fluence on cholinergic mechanisms for release of 
gastrin. Malmstrom et al.” presented evidence that the 
vagus suppressed gastrin production and Thompson et 
al." postulated a direct vagal inhibitory effect on 
antral gastrin release. 

Gastric stasis should not develop as a complication 
of PCV unless the degree of pyloric stenosis is under- 
estimated or the antrum is excessively denervated. Our 
studies demonstrated that stasis was not as big a prob- 
lem after PCV as it was after SV-A-B I. Neither was 
gastric emptying time decreased after PCV. In fact, most 
workers concluded that the near normal emptying of 
the stomach after PCV 535 was responsible for the de- 
creased rate of dumping observed in patients after PCV 
compared with those undergoing other types of gastric 
procedures. 

Thus far in the study no recurrent ulcer has de- 
veloped after SV-A-B 1, again indicating the effective- 
ness of removing the antrum in combination with 
vagotomy for prevention of recurrent ulcer. After PCV, 
recurrent ulcers developed in five patients. In each 
instance, the ulcer recurred in a patient taking an ulcero- 
genic drug and healed promptly in all but one patient 
on drug withdrawal. This patient was on INH and 
Rifampin and subsequently underwent antrectomy. 
These results were similar to those in our pilot study 
of PCV. Two of four recurrent ulcers were in patients 
on ulcerogenic drugs and healed when the drugs were 
stopped.” Jensen'® noticed a similar relationship and 
cautioned against reoperation before exploring this 
possibility. Several authors^^!535 have pointed out 
also that it is not always necessary to reoperate on 
patients with a recurrent ulcer. Perhaps recurrent ulcers 
can be treated medically more effectively after PCV 
than after other procedures. It is worthwhile to remem- 
ber when contemplating the problem of recurrent ulcer 
after PCV that effective treatment is available whereas 
effective treatment for severe sequelae due to destruc- 
tion of pyloric function is not always possible. 

According to Amdrup's? experience ulcers located in 
the prepyloric position had four times the risk of re- 
currence as a duodenal ulcer when treated by PCV. 
None of our patients with recurrent ulcer had his 
original ulcer located in the prepyloric region of the 
stomach. 

Our recurrent ulcer rate after PCV of five to eight 
per cent was higher than 2% reported by Johnston? 
and Kennedy et al., 4.3% by Dorricott et al.^ and 
three to four per cent by Sawyers et al.** It was similar 
* to 6% reported by Amdrup et al.,? 9% by Jensen et 
al.'* and 8% by Faxen et al.,!° and was less than that 
of 15% originally reported by Hallenbeck'* and 22% by 
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Kronborg.** Both of the latter authors subsequently 
reported a lower recurrence rate and attributed their 
original results to a technically unsatisfactory vagotomy 
resulting from an inadequate dissection of the distal 
esophagus. Any operation that depends entirely on 
vagotomy for treatment of duodenal ulcer requires 
meticulous performance of the vagotomy. All branches 
to the fundus must be sectioned. This was an old lesson 
emphasized by Dragstedt that continually requires 
relearning. 

Inhibition of acid secretion after PCV was sig- 
nificantly less than after SV-A-B I. There is no satis- 
factory explanation for the rise in the PAO, and PAO, 
with time after PCV although reinnervation of the body 
of the stomach via the antrum continues to be men- 
tioned as a possibility."? In our study the PAO,, 
has remained inhibited approximately 60% at all time 
periods although the degree of inhibition of PAO, and 
PAOg decreased during the first year. These results 
are similar to those of Jensen'® who demonstrated no 
change in the inhibition of the pentagastrin test with 
time but observed a decrease in the inhibition of 
PAO, and PAO,. 

Kronborg? as well as others recommended that 
antrectomy should be added to vagotomy in patients 
with preoperative acid hypersecretion. Although we 
had patients in this category, none of our patients who 
developed recurrent ulcer had acid hypersecretion pre- 
operatively. We share Johnston's?* opinion that pa- 
tients with high pre-operative acid secretory rates are 
suitable candidates for PCV and that it is unnecessary, 
Just because of hypersecretion, that they also undergo 
antrectomy. In fact, we concur with Jensen et al.!? 
that preoperative acid secretory studies serve little 
clinical value. They alert one to the possibility. of 
achlorhydria or a gastrinoma: neither condition was en- 
countered in this study. 

The severity and chronicity of ulcer disease and the 
degree of hypersecretion were similar in both groups 
of our patients. PCV was effective treatment of pa- 
tients with deep, chronic, penetrating ulcers. The 
operation therefore need not be limited to treatment of 
patients with superficial, acute ulcers who are low acid 
secretors. We also demonstrated by postoperative 
endoscopy that chronic ulcers could heal or nearly so 
within 10 to 21 days after operation. Obstruction of 
the duodenum as a consequence of large ulcers under- 
going healing did not occur. 

We are persuaded that the reduction in acid secre- 
tion by PCV is adequate to bestow a high degree of 
protection against development of recurrent ulcer. The 
low recurrence rate after PCV in the face of only 
modest falls in acid secretory parameters compared 
with their profound inhibition after SV-A-B 1 may be 
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due partly to two facts: first, the operation does not 
facilitate duodenal reflux into the stomach and second, 
to permit good gastric emptying, it is unnecessary to 
create an abnormal gastric stoma that is more sus- 
ceptible to ulcer production than is a normal stoma. 
Our results as well as others demonstrated that the 
protection against recurrent ulcer by PCV was good 
even though the patients do not approach gastric anacid- 
ity. However, a patient cannot abuse his stomach by 
the use of ulcerogenic drugs after PCV anymore than 
a normal individual and expect to remain immune from 
the development of an ulcer. 
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DISCUSSION 


Dr. JOHN L. SAwyers (Nashville, Tennessee): This study adds to 
other reports that show the value of proximal gastric vagotomy with- 
out drainage in the treatment of patients who have chronic duodenal 
ulcer without gastric outlet obstruction. 

Dr. Jordan showed you slides from our study regarding the overall 
clinical results. I think the important thing regarding proximal gastric 
vagotomy without drainage is that it preserves vagal innervation 
to the antrum and the pylorus, and therefore maintains nearly normal 
emptying of solid foods irom the stomach. The pylorus continues 
to function as a true sphincter, and thus obviates many of the 
postgastrectomy sequelae that are associated with all other oper- 
ations for duodenal ulcer except proximal gastric vagotomy. 

If I could show you just a couple of slides, (slide) this slide shows 
you the postgastrectomy sequelae in the study that Dr. Herrington 
and I reported last year, a prospective randomized study comparing 
proximal gastric vagotomy with selective gastric vagotomy and 
pyloroplasty, in which the incidence of dumping is significantly 
less following proximal gastric vagotomy. The incidence of diarrhea 
has no essential difference. and I think that’s because this is a 
selective gastric vagotomy, and not a truncal vagotomy. 

(slide) In looking at the comparison of postgastrectomy sequelae 
with truncal vagotomy and antrectomy, we can see that dumping 
and diarrhea are significantly reduced following proximal gastric 
vagotomy without drainage. 

(slide) And this compares the postgastrectomy sequelae in all 
the patients with proximal gastric vagotomy in that study, and you 
can see that only 1% had dumping, diarrhea, and reflux gastritis. This 
is the sort of thing that makes this operation appealing to me. 

Now, Dr. Herrington has recently summarized the results of 
proximal gastric vagotomy (slide) from many centers in this 
country, and ] don't want to go through all of this data, but simply 
to show you that we are now accumulating in the United States 
large series of patients who have had proximal gastric vagotomy 
without drainage for duodenal ulcer. Mortality has been extremely 
low in all the groups. In fact, the only group that reports a mortality 
is ours, and we had one patient who died postoperatively with a 
pulmonary embolus. 

The ulcer recurrenze rate is varied, but you can see that those 
who reported initially high results, such as Dr. Hallenbeck, when 
they changed their technique to carry the dissection high up above 
the esophagogastric junction, now have respectably low ulcer 
recurrence rates. 

And again, Dr. Herrington has accumulated data from Great 
Britain and Europe, where this is the most common operation used 
for chronic duodenal ulcer. You see these large numbers, again 
a very low mortality rate, and a respectable ulcer recurrence rate. 


Dr. WALKER REYNOLDS, Jr. (Anniston, Alabama): As a com- 
munity surgeon, we have been looking to the university group to 
tell us when to go to the parietal cell vagotomy as the primary 
operation for duodenal ulcer. I think now that we can accept that 
* we can begin to do this procedure on the community level based on 
what Dr. Jordan has stated in his presentation. 

I am presenting today an operation which would be used for the 
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obstructive cases, those in which the parietal cell vagotomy would 
not be adaptable because of obstructive phenomena. 

(slide) This operation was first presented with just three cases 
some seven years ago at this meeting. The object of this operation is 
to do a vagotomy, an antrectomy, and do a Billroth I. modified, 
by forming a 5 cm gastric tube, which circumference approximates 
the circumference of the duodenum, as seen here. We had only done 
three cases at that time, and my report today is more of a progress 
report, because I do not have enough conclusive statistics with only 
18 cases to compare with Dr. Jordan's study. 

This operation, after we form the tube with the GIA. we then 
resect the stomach toward the left gastric artery. and do as you see 
here on the slide. 

(side) Now, this is a second technique that I wish to discuss. and 
we have had only a limited experience with it. The drawing does 
not show exactly what I meant for it to show, but we take a sleeve 
of stomach wall using the GIA stapler which in turn cuts ali the 
fibers to the stomach. Now, in my own mind, I do not know whether 
this type vagotomy is a selective vagotomy. or whether it approxi- 
mates the so called parietal cell vagotomy. I call it a selective 
G.I.A. vagotomy. 

We have had further experience with the GIA vagotomy in sliding 
hiatal hernias, which gives us the test of a no drainage procedure 
with it and in addition we do an anterior gastropexy using the everted 
edge, suture it to the underside of the diaphragm. This procedure 
was done in only three patients with sliding hiatal hernias in all of 
whom the stomachs did function, but showed a slowing of emptying 
time for a week or so. The end results have been good for pre- 
venting the symptomatology of a sliding hiatal hernia. 

Now, how this vagotomy might work in place of or like a parietal 
cell vagotomy, it is too early to say. We have not really tried it for 
a duodenal ulcer without drainage. 

(slide) This is the end result of the combination of the antrectomy 
and the gastroduodenal anastomosis. We have had in our small 
series, ten out of the 18 cases with obstruction. So my question 
to Dr. Jordan would be: What operation does he use when he has 
severe scarring and stenosis of the duodenum. and is he able to do 
the conventional Billroth I in all his cases, or does he have to do 
another operation? 

The advantage of the gastric tube, in my concept of the tube, is 
that, to correct dumping, we have many operations in which the 
jejunum has been interposed between the stomach and the 
duodenum. This gastric tube is a more normal and physiological 
method of preventing dumping than the jejunal interposition. This 
gastric tube does two things. It does slow the emptying time of the 
stomach, and it also makes it easier to do a Billroth I, because of 
its flexibility and added length. 

We have done all cases as Billroth I. In one case we made an 
obvious error, a difficult scarred duodenum, in which we had the 
complication of a leak, and had to do a Billroth H, because we only 
used a one-layer closure. 

The gastric tube has been used in one case in which we did a 
Billroth I1, just to see how it would work. We found it worked very 
well, by suturing the stomach tube side to side to the afferent limb 
then anastomosing the end of the gastric tube to the side of 
the jejunum. 
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(slide) This shows you where the stomach tube is brought over 
the gastrojejunal catheter. We do it because the symptoms that we 
have had with this operation, the problems that we have had have 
not been dumping but temporary delayed emptying. I have looked 
over the records two or three times, and we do not have any dumping 
in this series. We have one patient which I probably would call a 
delayed dumping but not confirmed. 

Thus we would recommend this operation as a definitive. second- 
ary operation for patients who have any obstructive findings in the 
duodenum, in which you could not do a parietal cell vagotomy. 


Dr. Lioyp M. NvnHus (Chicago, Hlinois): | am certain that 
Wertheimer of Lyon would have been delighted to see how his 
anatomical studies of the vagus nerves in 1922 [slide] have taken 
on such clinical importance. 

(side) Dr. Jordan's manuscript is filled with interesting physio- 
logical and clinical observations. I rise to comment upon one of 
these: namely, that there is increasing evidence that vagal innervation 
of the antrum may have an important inhibitory effect upon gastric 
acid secretion. 

(slide) Recent studies of the vagus nerves at the level of the 
diaphragm show by fluorescent microscopy techniques multiple 
catecholamine-containing, or adrenergic fibers. You are seeing 
here catecholamine granules in the vagus nerve at the level of the 
diaphragm. I cannot impress upon you enough the significance of 
this finding of sympathetic nerve fibers in the vagus, which, in- 
deed, is going to make us restudy the physiology of gastric acid 
secretion. 

(slide) We have shown that these adrenergic fibers in the vagus 
originate primarily from the stellate ganglion, but also from the 
superior cervical ganglion. We are currently exploring the possibility 
that these adrenergic fibers in the vagus hold the secret to that fine 
balance of autoregulation of gastric secretion. 

As far as the clinical results presented today, (slide) recurrent 
ulcer is the problem with parietal cell vagotomy. while the dumping 
syndrome is the culprit after selective vagotomy and antrectomy. 
Frankly, at this point in time, | consider the results between the 
two procedures to be about equal. 

When one remembers that I have frequently said the Harkins 
procedure, or selective vagotomy plus antrectomy plus gastro- 
duodenostomy, is the finest operation ever devised in the history 
of gastric surgery to prevent the problem of recurrent peptic ulcer 
disease, my equating parietal cell vagotomy with the Harkins 
operation is a quantum step forward in my support for parietal cell 
vagotomy. 
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Dr. PauL H. JORDAN, JR. (Closing discussion): Since Dr. Nyhus’ 
remarks are the freshest on your mind, I'd like to cover a couple of 
points that he's made. 

Actually, we chose selective vagotomy, antrectomy, and Billroth 
| for comparison because we though it was the best operation to 
prevent ulcers, and secondly, that the complications were least after 
that operation than after truncal vagotomy. In fact, | think the reason 
that Dr. Sawyers and Herrington demonstrated a difference in the 
two operations which they used to compare with parietal cell vagot- 
omy, as I think Dr. Sawyers just indicated, was that one was a selec- 
tive vagotomy and the other was a truncal vagotomy. When one 
searches the literature. the advantages of selective vagotomy com- 
pared with truncal vagotomy seem to be coming across clearly. With 
the exception of Kronberg in Denmark, everybody has said that, 
as far as diarrhea is concerned, there is virtually no difference 
between the selective vagotomy and the parietal cell vagotomy. 
With respect to dumping. on the other hand, its presence or absence 
is related to the preserved integrity of the antrum. 

One of the problems— and it's addressed in the manuscript — 
concerns the leaving of the antrum innervated or denervated. As 
those in Dr. Nyhus’ generation know, we were brainwashed to think 
that the antrum had to be denervated, or the operation was no 
good. I think we can say that it may not make any difference whether 
the antrum is innervated or denervated, from the standpoint of 
recurrence. It's whether the antrum is present and functioning that 
is the important factor. 

In dogs it is known that somewhere in the vagus system, probably 
in the extragastric vagi, there is an important inhibitory mechanism 
associated with decrease in acid secretion. In man this has been 
more difficult to ascertain, but the manuscript also addresses 
itself to the point that there is increasing evidence that the vagus 
nerves to the antrum may, in fact, have a beneficial effect, rather 
than a detrimental effect, on control of acid secretion. 

Dr. Reynolds, I haven't had an opportunity to use such an in- 
genious operation as you describe, but I would say something 
about the use of parietal cell vagotomy in the face of obstruction. 
Some people say that you dilate the pylorus, and if the pylorus 
ruptures you can perform a pyloroplasty. In fact, we did just that 
in one of the deviations in our study. We dilated the pylorus in two 
other cases; one of those patients had to be reoperated upon sub- 
sequently for gastric retention. The third case worked satisfactorily. 

l| ve come to the conclusion, for myself, that if my anesthetist 
can pass a No. 40 dilator into the stomach, and I can guide it easily 
into the duodenum without using a lot of pressure, the pylorus is 
of adequate size for me to go ahead and do a parietal cell vagotomy 
with safety. 


The Timing of Biliary Surgery in Acute Pancreatitis 


JOHN H. C. RANSON, M.D. 


The timing of biliary surgery remains controversial in patients 
with acute pancreatitis associated with cholelithiasis. Eighty 
hospital admissions for acute pancreatitis, occurring in 74 pa- 
tients with cholelithiasis, have therefore been reviewed. Among 
22 patients who underwent abdominal surgery during the first 
week of treatment, there were five deaths (23°) and four pa- 
tients (18%) who required more than seven days of intensive 
care. Fifty-eight episodes of pancreatitis were managed non- 
operatively during the first week of treatment, with no deaths, 
although six (1077) required more than seven days of intensive 
care. Biliary surgery was undertaken later during the same 
admission in 37 patients, with no deaths. Twenty-one patients 
were discharged without biliary operation, but seven (339€) 
developed further pancreatitis. Previously reported prognostic 
signs were used to divide pancreatitis into 57 ‘‘mild’’ episodes 
(1.8% mortality) and 23 “severe” episodes (17% mortality). 
Early (day 0— 7) definitive biliary surgery was undertaken in 11 
patients with **mild"' pancreatitis, with one death (957), and in 
six patients with ‘‘severe’’ pancreatitis, with four deaths (6797). 
In three recent patients with “severe” pancreatitis, early 
biliary surgery was limited to cholecystostomy, with no deaths. 
These findings suggest that although early correction of 
associated biliary disease may be undertaken safely in many 
patients with ‘‘mild’’ acute pancreatitis, early definitive sur- 
gery is hazardous in ‘‘severe’’ pancreatitis and should, if pos- 
sible, be deferred until pancreatitis has subsided. In most pa- 
tients biliary surgery should precede hospital discharge. 


REVIOUS CLINICAL STUDIES of acute pancreatitis 
P have shown that the risk of death or major com- 
plications can be estimated by early objective findings 
and that early abdominal surgery does not reduce this 
risk.?*^*?? The etiologic associations of pancreatitis in 
these studies varied, but most patients gave a history of 
chronic alcohol abuse. 

In nonalcoholic patients, cholelithiasis is the most com- 
monly recognized etiologic association of acute pan- 
creatitis.'??* The present study was therefore carried 
out to evaluate criteria for the identification of severe 
disease and to determine the role of biliary surgery in 
the management of patients who had acute pancreatitis 
associated with cholelithiasis. 
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Materials and Methods 


Eighty admissions to Bellevue and New York 
University Hospitals for acute pancreatitis in patients 
with cholelithiasis have been reviewed. The admissions 
took place between January 1971 and May 1978 and in- 
volved 74 patients. There were 48 women and 26 men. 
Second admissions for pancreatitis occurred in five 
women and one man. Age ranged from 14 to 92 years 
(mean 52 + 20 S.D.). Mean initial serum amylase was 
2340 (+1902 S.D.) Somogyi units/100 ml (range 47— 
9000 S.U./100 ml); mean initial serum bilirubin was 
2.6 (2.6 S.D.) mg/100 ml (range 0.3—12.5 mg/100 ml): 
and mean initial serum alkaline phosphatase was 17.8 
(+13.4 S.D.) King-Armstrong units/100 ml (range 3.2- 
72.6 K.-A. units/100 ml). Five patients gave a history of 
prolonged alcohol abuse. 

Cholelithiasis was documented in all patients either 
by operation or by radiographic studies. The diagnosis 
of acute pancreatitis was made on the basis of clinical, 
radiographic and biochemical findings in 21 cases. In 
this group, mean initial serum amylase was 2551 S. U./ 
100 ml, and the mean lowest serum calcium level during 
the initial 48 hours of treatment was 8.3 mg/dl (range 
6.5-10.8 mg/dl). Most of these patients had per- 
sistent generalized or left side abdominal pain or 
tenderness. Four developed severe respiratory insuf- 
ficiency, one had hemorrhagic peritoneal fluid on para- 
centesis and one had marked residual fat necrosis at 
operation during a subsequent hospital admission. In 
59 patients, acute pancreatitis was demonstrated at 
laparotomy during the same hospital admission. The 
operative diagnosis of pancreatitis was made in most 
patients on the basis of the presence of fat necrosis 
or pancreatic hemorrhage in addition to pancreatic 
inflammation. Patients with biliary disease and hyper- 
amylasemia or mild pancreatic edema at operation but 
no other clinical or operative evidence of pancreatitis 
are not included. 
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Tant 1. Early Objective Signs to Estimate Severity of Pancreatitis 
At Admission or Diagnosis 

Age over 35 years 

White blood cell count over 16,000/cu mm 

Blood glucose over 200 mg/100 ml 

Serum lactic dehydrogenase over 350 I.U Aiter 

Serum glutamic oxaloacetic transaminase over 250 Sigma Frankel 

units/ 100 mi 


During Initial 48 Hours 
Hematocrit fall greater than 10 percentage points 
Blood urea nitrogen rise more than 5 mg/100 ml 
Serum calcium level below 8 mg/100 ml 
Base deficit greater than 4 mEg/liter 
Estimated fluid sequestration more than 6000 ml 
Arterial P,,, below 60 mm Hg 


n RRTRERIERIRETEE TR RA 


Severity of Pancreatitis 


Previous studies?" ?' in patients with acute pan- 
creatitis of varied etiologies have demonstrated a re- 


Æ- lationship between the risk of death or major com- 


plication and 11 measurements made during the initial 
48 hours after diagnosis. This relationship has been 
used to develop the 11 early prognostic signs which are 
listed in Table 1. The changes in hematocrit and in 
blood urea nitrogen levels represent the overall change 
from the initial value to the 48-hour value. Fluid seques- 
tration was estimated by subtracting the total volume 
of nasogastric aspirate and urinary output from the 
volume of fluid administered intravenously during the 
initial 48-hour period. The only measurements which 
have been deliberately excluded from analysis are 
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blood glucose levels in patients with known diabetes 
mellitus. 

In this study there were 57 patients with less than 
three positive early signs, 19 with three or four positive 
signs. three patients with five or six positive signs and 
one patient with more than six signs (Fig. 1). Since 
the prognostic signs shown in Table 1 were developed 
in patients with pancreatitis of varied etiologies, the 
relationship between these measurements and mor- 
bidity has been evaluated in the present group of 
patients who had acute pancreatitis and cholelithiasis. 


Treatment of Acute Pancreatitis 


All patients were treated with nasogastric suction, 
administration of intravenous fluids and antibiotics, 
usually ampicillin, 2 g intravenously every six hours. 
An indwelling urethral catheter was introduced to allow 
close monitoring of urinary output, and a central 
venous catheter usually was placed. 

Twenty-two patients underwent laparotomy during 
the first seven days of treatment (median, day 2). 
Cholecystectomy was carried out in 14 patients. In 
12 of these the common bile duct was explored, and 
in five, transduodenal operations on the biliary sphinc- 
ter were added. Two patients whose gallbladders had 
previously been removed underwent choledocholi- 
thotomy alone. In five patients early biliary surgery 
was limited to cholecystostomy, but peritoneal! lavage 
catheters were placed in one of these patients, and 
a distal pancreatic resection was carried out in one. 
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In one patient catheters were placed for peritoneal 
lavage, but no biliary surgery was performed. 

Fifty-eight episodes of acute pancreatitis were 
managed non-operatively during the first week of treat- 
ment, with the addition of percutaneous peritoneal 
lavage in two cases.” Thirty-seven of these patients 
underwent biliary surgery later, during the same hos- 
pitalization, on the ninth to the forty-ninth day of treat- 
ment (median, day 16). In 22 patients cholecystectomy 
and common bile duct exploration were carried out, 
with transduodenal sphincteroplasty in three. Common 
bile duct exploration alone was carried out in one 
patient who had undergone previous cholecystectomy. 
Thirteen patients underwent cholecystectomy without 
surgical exploration of the common bile duct, and one 
underwent cholecystostomy. 

Twenty-two patients were discharged without biliary 
surgery, including one in whom early operation had 
been limited to laparotomy and placement of lavage 
catheters. Discharge without biliary surgery was 
determined by physician choice in 13, failure to docu- 
ment cholelithiasis in five and patient choice in four. 


Results 


Five episodes of acute pancreatitis (6%) were fatal. 
Two deaths were due to cardiovascular collapse and 
occurred on days 6 and 12 of treatment. One death was 
due to respiratory failure and pulmonary sepsis and 
occurred on day 16 of treatment. Two deaths were re- 
lated to intra-abdominal sepsis and occurred on days 
10 and 60 of treatment. Ten other attacks of acute pan- 
creatitis (13%) required more than seven days of 
treatment in the intensive care unit (range 8— 16 days, 
mean 12.7 days). 


Estimation of Severity of Pancreatitis 


The relationship between morbidity and previously re- 
ported prognostic signs is shown in Figure |. One 
(1.8%) of 57 patients with fewer than three positive 
signs died of respiratory complications. Three (5.3%) 
received more than seven days of treatment in the in- 
tensive care unit. In two cases, intensive care was re- 
quired for cardiovascular instability, and in one it was 
necessitated by gastrointestinal bleeding which oc- 
curred on the thirty-eighth day of hospitalization, fol- 
lowing late biliary surgery. Of 23 patients with more 
than three positive signs, four (17.4%) died, two fol- 
lowing intra-abdominal sepsis and two from early car- 
diovascular collapse. Seven other patients (30%) re- 
quired more than seven days of treatment in the 
intensive care unit. In one patient, this was for 
intraabdominal sepsis, and in six it was because of 
cardiovascular instability or respiratory failure. 
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Thirteen patients who had less than three positive 
early signs underwent laparotomy during the first 
seven days of treatment. In this group no gross pan- 
creatic hemorrhage or necrosis was noted. Nine pa- 
tients who had three or more positive prognostic signs 
underwent laparotomy in the first week of treatment. In 
this group, four patients (44%) with an average of 
five positive signs had frank pancreatic hemorrhage or 
necrosis. Five patients (56%) with an average of 3.6 
positive prognostic signs had no pancreatic hemorrhage 
or necrosis. Two additional patients with five positive 
prognostic signs had hemorrhagic fluid on early 
diagnostic paracentesis but did not undergo early 
laparotomy. 

The relationship between morbidity and prognostic 
measurements in this group of patients with acute 
pancreatitis and cholelithiasis is shown in Table 2. 
significant relationships are demonstrated between 
morbidity and admission measurements: blood glu- 
cose, white blood cell count, serum lactic dehvdro- 
genase and serum glutamic oxaloacetic transaminase; 
and between morbidity and initial 48-hour measure- 
ments: hematocrit fall, blood urea nitrogen change 
and lowest serum calcium. There was a tendency for 
increased age, early metabolic acidosis and fluid 
sequestration to be associated with morbidity, but 
this was not statistically significant in this sample. 
No relationship was demonstrated between prognosis 
and initial serum amylase, bilirubin and alkaline 
phosphatase levels or initial 48-hour lowest arterial 
Po, values. 


Timing of Biliary Surgery, Severity of Pancreatitis 
and Morbidity 


Among 22 patients who underwent abdominal 
operation during the first week of treatment, five (2392) 
died and four (18%) required more than seven days of 
treatment in the intensive care unit. Fifty-eight 
episodes of pancreatitis were managed non-operatively 
during the first week of treatment, with no deaths, 
although six (10%) required more than seven days of 
intensive care. 

"Severe" Pancreatitis. Twenty-three episodes of 
acute pancreatitis were associated with three or more 
positive, early prognostic signs and may be arbitrarily 
designated as "severe." In this group, nine patients 
(mean positive signs, 5.4) underwent laparotomy 
during the first seven days of treatment. [n three (mean 
positive signs, 3.7), surgery was limited to cholecys- 
tostomy with the additional placement of catheters for 
postoperative peritoneal lavage in one. There were no 
deaths in this group, although all three were treated in 
the intensive care unit for more than seven days (mean, 
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TABLE 2. Mean Value ( x S.D.) of Prognostic Signs in Patients with Acute Pancreatitis and Cholelithtasis 


Number p p 
Recorded Alive Died Live vs Died Group |* Group 2 | vs 2 
Number of admissions 80 74 6 65 15 
At Admission 
Age (years) 80 5} 61 n.s. 52 54 n.a. 
+ 20 + 28 + 19 + 24 
Blood glucose 74 162 255 0.005 148 244 «0.001 
img %) + 56 + 193 $37 + 124 
White cell count 80 12:5 19.5 «0.005 11.7 18.4 «0.001 
x 10V/cu mm $092 xd 7 + 4.4 * 35.4 
Serum lactic dehydro- 73 248 346 n.s 212 353 c 0.02 
genase (1U/liter) dE Ri t 137 + 144 + 161 
Serum glutamic oxalo- 77 222 552 0.05 214 353 n.s 
acetic transaminase * 264 + 942 * 274 + 496 
(S.F.U. &) 
Initial 48 Hours 
Hematocrit fall 74 4.0 9.0 «0.03 3.6 223 «0.01 
(percentage points) + 4.5 «XJ + 4.$ + 3.9 
BUN change 13 -4.9 +0.8 n.s —$.4 -0.4 «0.02 
(mg %) + 6.5 + 12.4 40,5 + 82 
Lowest calcium 78 8.8 7.0 <0.001 8.8 8.0 «0.01 
(mg 6c) + 0.9 + 0.4 + 0.9 E Pe 
Lowest Pan, 75 12 73 n.s 72 72 n.s 
(mm Hg) x +5 £ 12 t |i 
Base deficit 73 —Q.& ~3.8 n.s ~0.9 ~1.4 n.s 
(mEg/liter) + 4,2 + 4.0 + 4.4 r 3.9 
Estimated fluid 46 2149 3550 n.s 1992 3106 n.s 
sequestration (ml) + 1626 + 2051 + 1666 : [252 
Initial serum 80 2362 2018 n.s 2308 2483 n.s 
amylase (S. U 92) + 194] + 1282 x [930 + 1833 
Initial serum 66 2.6 2.7 n.s. 2. 3.3 n.s 
bilirubin (mg%) + 2.6 +28 E d 2 
Initial serum alkaline 63 17.8 15.0 n.s 17.3 21.0 n.s 
phosphatase x 43-5 odis OR x 13.5 + 13.8 
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* Includes patients who survived without life-threatening compli- 
cations. 


10.7 days). In six (mean positive signs, 4.5), more ex- 
tensive surgery was carried out consisting of cholecys- 
tectomy and common bile duct exploration in five and 
cholecystostomy with partial pancreatic resection 
in one. Four of these patients died (mean positive signs, 
5). Two (mean positive signs, 3.5) survived without 
major complications (Fig. 2). 

Fourteen patients with ''severe'' pancreatitis (mean 
positive signs, 3.5) were managed non-operatively 
during the first seven days of treatment. In two of these 
(mean positive signs, 5), early percutaneous peritoneal 
lavage was added to conventional non-operative 
measures. There were no deaths in these 14 patients, 
although four (29%) required more than seven days 
of intensive care. Eight recovered uneventfully from 
biliary surgery carried out later during the same hos- 


* Includes patients who died or required more than 7 days of 
intensive care. 


pitalization (mean, day 15.3), and six were discharged 
to home without operation. 

“Mild Pancreatitis. Fifty-seven episodes of acute 
pancreatitis were associated with less than three positive 
early prognostic signs and may arbitrarily be designated 
as "mild." Abdominal operation was carried out during 
the first week of treatment in 13 of these patients. Nine 
underwent cholecystectomy with the addition. of 
common bile duct exploration in seven and trans- 
duodenal sphincteroplasty in four. Two patients whose 
gallbladders had previously been removed underwent 
common bile duct exploration, with sphincterotomy in 
one. Cholecystostomy alone was carried out in one, 
and in another peritoneal lavage catheters were placed 
but no biliary surgery was performed. In this group, 
one patient (7.896) died from respiratory complications 
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following cholecystectomy and common bile duct ex- 
ploration. One additional patient required eight days 
of intensive care treatment for cardiovascular insta- 
bility. All other patients recovered uneventfully. 

Forty-four patients with ‘‘mild’’ pancreatitis were 
managed non-operatively for the first week of treat- 
ment. There were no deaths in this group, although two 
required more than seven days of care in the intensive 
care unit, one for cardiovascular instability and one 
for late gastrointestinal bleeding. Twenty-nine of these 
patients underwent biliary surgery prior to hospital 
discharge. Sixteen patients were discharged to home 
without biliary surgery, including one patient in whom 
early operation had been limited to placement of lavage 
catheters. 

The common bile duct was examined either surgi- 
cally or by operative cholangiography in 52 patients. 
Choledocholithiasis was documented in 31% of these 
patients. Common bile duct stones were found in 35% 
of patients with three or more positive prognostic signs 
and in 29% of those with less than three positive signs. 
The frequency of stones was unrelated to the time of 
surgery. 

A total of 22 patients were discharged to home with- 
out correction of cholelithiasis. Seven of these patients 
(32%) suffered further episodes of pancreatitis two 
weeks to eleven months later. 


Discussion 


In 1882 Prince” noted an association between choleli- 
thiasis and pancreatic hemorrhage and suggested that 
pancreatic injury may be "dependent upon the pan- 
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Fic. 2. Overall morbidity 
related to early manage- 
ment (day 0-7) in mild 
(0-2 positive signs) and 
severe (—3 positive signs) 
acute pancreatitis. (*) Cho- 
lecystostomy and/or peri- 
toneal lavage: () cholecys- 
tectomy and/or common 
duct exploration or pancre- 
atic resection; (*) in- 
cluded nonoperative per- 
itoneal lavage in two. 
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creatic duct being obstructed by a gallstone becoming 
impacted in the duct common to it and the ductus 
communis choledochus.” It has subsequently been 
suggested that pancreatitis and cholelithiasis may have 
a common cause, that pancreatitis may cause choleli- 
thiasis? or that biliary inflammation may spread 
from the gallbladder to the pancreas by lympathic 
pathways.?^?7 

In patients with pancreatitis and cholelithiasis, sur- 
gical treatment of their biliary disease reduces the risk 
of recurrent pancreatitis from 36-63%!427 to 2. 
876,1915.15275* [t is therefore probable that pancreatitis is 
secondary to cholelithiasis in most of these patients. 
Pancreatitis is, however, only found in 3.6-6.5% of 
patients undergoing surgery for cholelithiasis,?? and it 
has been reported that the occurrence of pancreatitis is 
associated with the presence of a large cystic duct, 
small, light gallstones and an increased frequency of a 
common biliary and pancreatic channel demonstrable 
by cholangiography.'’?°** [t has recently been reported 
that gallstones may be demonstrated in the stool of 
85-94% of patients with pancreatitis,’!7 and it is 
therefore probable that pancreatitis is initiated in most 
patients either by obstruction of the pancreatic duct by 
a stone in the distal bile duct or ampulla of Vater!?126 or 
by the consequences of obstruction of a common biliary 
and pancreatic channel.^!^!*222525 The reported 
incidence of persistent choledocholithiasis in patients 
with pancreatitis varies from 5 to 60%, with an average 
of 18%," and was 32% in the present series. Ampullary 
obstruction therefore appears to be transient in most 
patients. 
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Although the relationship of cholelithiasis and acute 
pancreatitis is well established, knowledge of the 
natural history of such pancreatitis and evaluation of 
the efficacy of its treatment remain confused. This is 
due in part to difficulty in establishing the presence 
or absence of acute pancreatitis and to wide variations 
in its severity. 


Diagnosis 


The presence of acute pancreatitis can only be 
unquestionably established by operation or autopsy, 
and indeed operative findings may be subject to 
differing interpretations. When peripancreatic fat ne- 
crosis or marked pancreatic edema or hemorrhage are 
found at operation, most observers would agree that 
acute pancreatitis is present. Less marked pancreatic 
enlargement and some increased nodularity, especially 
in the head of the pancreas, are frequently encountered 
in patients with cholelithiasis. Clearly, these findings 
may reflect some degree of pancreatic inflammation, 
but they rarely seem to be of any clinical consequence. 
In the present study an operative diagnosis of pan- 
creatitis was made on the basis of obvious pancreatic 
inflammation or hemorrhage, usually associated with 
fat necrosis. No attempt has been made to include pa- 
tients who had minor pancreatic enlargement and who 
recovered uneventfully following conventional treat- 
ment of their biliary disease. 

It might be hoped that determinations of serum or 
urinary amylase or lipase levels might clarify the 
diagnosis of acute pancreatitis. Their specificity, how- 
ever, has proved disappointing,*!5?* and in previous 
reports 39-79% of patients with biliary lithiasis and 
elevated serum amylase levels have had no evidence of 
pancreatitis at early operation or autopsy.??-199* A 
review of 50 consecutive patients treated in this institu- 
tion for pathologically confirmed acute cholecystitis 
showed that initial serum amylase levels were elevated 
above 200 S.U./100 ml in eight patients or 16% (range 
210—2320 S.U./100 ml mean 600 S.U./100 ml). Each 
of these patients underwent cholecystectomy within 
five days of amylase determination, but none had any 
significant pancreatic pathology at operation. 

The genesis of hyperamylasemia in patients with 
biliary disease alone is uncertain. Bernard et al. have 
shown that infusion of pancreatic juice into the ob- 
structed common bile duct of dogs may produce hyper- 
amylasemia and have suggested that amylase may be 
absorbed from the biliary ducts.? The presence of 
pancreatic enzymes in the biliary tree has been re- 
corded in up to 7496 of patients with cholelithiasis.? 
It has been reported that determinations of the amylase 
to creatinine clearance ratio may be helpful in dis- 
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tinguishing pancreatitis from cholelithiasis with hyper- 
amylasemia,'? but this has not been evaluated in the 
present study. 

The diagnosis of acute pancreatitis was made on the 
basis of non-operative findings in 21 patients in this 
study. Left side abdominal tenderness, hypocalcemia, 
respiratory failure or the presence of hemorrhagic 
peritoneal fluid supported the diagnosis in these pa- 
tients. It is nonetheless possible that some patients 
who did not have pancreatitis have mistakenly been 
included. Similarly, patients who recovered unevent- 
fully following the non-operative management of pan- 
creatitis associated with cholelithiasis may have been in- 
advertently excluded from examination. 


Estimation of "Severity of Pancreatitis 


Evaluation of the treatment of acute pancreatitis 
is further confused by wide variation in the natural 
history of this disease. Many patients recover from the 
acute illness following a period of nasogastric suction, 
intravenous fluid administration and general supportive 
care. Nonetheless, life-threatening or lethal compli- 
cations have been reported in 6-59% of patients, ? 
and improved methods of management are clearly 
needed for this last group. The efficacy of proposed 
treatments may, however, reflect the severity of the 
underlying pancreatitis, unless the risk of death or 
major complications can be quantified by early objec- 
tive criteria. The prognostic signs listed in Table 1 were 
developed in an attempt to estimate this risk.** ^?" 

The data used to develop these signs were collected 
in a group of patients who had pancreatitis which was 
most commonly associated with alcohol abuse. The 
signs were determined by selecting levels of prognostic 
features which were at or just outside the limits of the 
range of values indicated by the mean plus or minus 
one standard deviation for patients who recovered 
without major complications.?? The data recorded in 
Table 2 suggest that in patients with cholelithiasis the 
accuracy of the signs might be improved if they were 
modified in this group as follows: at admission — age 
over 70 years, white blood cell count over 18,000/cu 
mm, blood glucose over 220 mg/dl, serum lactic de- 
hydrogenase over 400 1.U./liter and serum glutamic 
oxaloacetic transaminase over 500 S.F.U./100 ml; and 
during the initial 48 hours—hematocrit fall greater 
than 10%, blood urea nitrogen rise more than 2 mg/ 
100 ml, serum calcium below 8 mg. 0/0, base deficit greater 
than 5 mEg/liter and estimated fluid sequestration more 
than 4 liters. Using these modified signs and excluding 
early arterial Po, levels, the present group of patients 
can be divided into 66 who had less than three positive 
signs and 14 who had three or more positive signs. One 
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patient with less than three of these modified signs died 
(1.5%) and five (7.6%) required more than seven days 
of intensive care. Four patients (29%) with three or 
more of these signs died, and five (36%) required more 
than seven days of intensive care. It seems probable, 
therefore, that better criteria can be developed in the 
future for estimating the risk of death or complications 
from acute pancreatitis in the relatively homogeneous 
subgroup of patients with cholelithiasis. Further 
studies with larger numbers of patients are needed to 
evaluate this possibility. 

Previous reports!'*!? have recorded a relationship 
between the occurrence of jaundice and the severity 
of acute pancreatitis. In the present study, however, 
no relationship was demonstrated between initial 
serum bilirubin or alkaline phosphatase levels and mor- 
bidity ( Table 2). 

It should be stressed that prognostic signs do not 
appear to distinguish patients with pancreatitis from 
those with nonpancreatic disease associated with 
hyperamylasemia. The presence of multiple positive 
prognostic signs and elevated serum amylase levels 
should therefore not be allowed to obscure the pos- 
sibility that the patient's primary illness may be a non- 
pancreatic emergency, such as perforated acute 
cholecystitis or mesenteric infarction. 


The Role of Abdominal Surgery 
Diagnostic 


Acute pancreatitis can usually be differentiated from 
intra-abdominal conditions requiring urgent surgical 
intervention on the basis of careful clinical, radio- 
graphic and biochemical evaluation. There are, how- 
ever, some patients in whom surgical exploration is 
required in order to exclude other intra-abdominal 
disease, such as mesenteric infarction. When acute 
pancreatitis associated with cholelithiasis is found at 
early laparotomy, the choice of surgical procedure 
is controversial. As indicated in Figure 2, early de- 
finitive biliary surgery may be carried out safely in 
many patients with “mild” pancreatitis but is associ- 
ated with a very high morbidity in those with "severe" 
disease. Our present practice therefore is to limit early 
biliary surgery to cholecystostomy in patients with 
"severe" pancreatitis or when the "severity" of pan- 
creatitis is uncertain. If early prognostic signs are 
available, they may assist in estimating the severity 
of pancreatitis. Early surgical drainage of the pancreas 
has greatly increased the morbidity of acute pan- 
creatitis in our experience.???! Peritoneal lavage, how- 
ever, appears to ameliorate the severity of the early 
cardiovascular and respiratory complications of this 
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disease," and catheters may be placed at the time of 
diagnostic laparotomy for postoperative lavage. 


Therapeutic 


It is generally agreed that surgical treatment is re- 
quired for specific complications of pancreatitis, such as 
pancreatic abscesses.'^?' It has also been suggested 
that in patients with cholelithiasis and acute pan- 
creatitis, early biliary surgery may ameliorate the 
severity of the pancreatitis.*'^ Specific recommen- 
dations vary from tube choledochostomy alone! to 
systematic early cholecystectomy and common bile 
duct exploration with sphincterotomy, if indicated.? 

In the present series, 58 episodes of acute pan- 
creatitis were managed non-operatively during the 
first seven days, with no deaths. Early operative 
intervention was associated with a 7.7% mortality 
in "mild" pancreatitis and a 44% mortality in "severe" 
pancreatitis. Mortality was greatest in those patients 
who had the most extensive early surgical procedures. 

Acosta” has recently proposed that persistent am- 
pullary obstruction may be responsible for evolution 
of pancreatic edema to hemorrhage and necrosis. He 
has suggested that this evolution may be prevented 
by definitive early biliary surgery in patients whose 
symptoms have been present for less than 48 hours. In 
the present study, only four patients underwent de- 
finitive biliary surgery within 48 hours of the onset of 
symptoms, but three of these four patients died. 

Early biliary surgery is usually not recommended 
for alcohol associated pancreatitis, and alcohol abuse 
may have been a major additional etiologic factor in 
five of our patients. Each of these five patients was 
managed non-operatively for the first week, and four 
had " mild" pancreatitis (less than three positive signs). 
Their inclusion does not, therefore, alter the conclu- 
sions of this review. 

During the first 22 months of this study, an aggressive 
early surgical approach was followed in patients with 
acute pancreatitis and cholelithiasis. During that 
period, 57% of all patients and 84% of those with 
"severe" pancreatitis underwent early biliary surgery 
(Table 3). Following a review of our experience in 
October of 1972," an attempt was made to avoid 
early operation, especially in patients with "severe" 
pancreatitis. Since that time, only 21% of all patients 
and 17% of those with severe disease have undergone 
earlv surgery. This change has been associated with a 
decrease in overall mortality from 29 to 1.5%. Some 
of this improvement is due to a larger proportion of 
patients with mild pancreatitis in the recent ex- 
perience. Nonetheless, in the subgroup of patients with 
"severe" pancreatitis mortality has fallen from 50 to 
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TABLE 3. Frequency of Early Abdominal Operation and Overall Morbidity in Admissions for Pancreatitis 
Before October 1972 and in More Recent Patients 
EDEN TNR DRE at att "T 
Percent Early Operation 
(Day 0—7) 

w "Severity" of Number of | Percent Died or Percent 
Group Pancreatitis Admissions Extensive Limited" 27 Days ICU Died 
Peu ENEMIES e—————Á— M 

A: before Mild 8 25 13 13 13 
Oct, 1972 (<3 signs) | 
Severe 6 67 17 83 50 
(23 signs) | 
All patients l4 43 14 43 29 
B: recent Mild 43 21 2:3 7.0 0 
(<3 signs) 
Severe 23 8.7 8.7 26 4.4 
(3 signs) 
All patients 66 17 4.5 i4 L5 
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* Cholecystectomy with or without common duct exploration or 
pancreatic resection. 


4.495. The only death during the past six years was 
in a patient with "severe" pancreatitis who underwent 
early definitive biliary surgery within a few hours of 
the onset of symptoms. 


Preventive 


In patients who were discharged from the hospital 
without correction of cholelithiasis, the incidence of 
subsequent episodes of pancreatitis was 32% in this 
study and 36-63% in previous reports.'*??^' In one of 
our patients, an episode of hemorrhagic pancreatitis 
with five positive early signs occurred two weeks fol- 
lowing hospitalization for an initial milder episode. 
Since the risks of biliary surgery do not appear to be 
significantly increased once evidence of acute pan- 
creatitis has resolved, most patients should undergo 
definitive correction of their cholelithiasis prior to 
hosptial discharge. In patients recovering from severe 
pancreatitis with a residual pancreatic mass, the safety 
of biliary surgery may be increased by futher delay, 
but this approach is associated with a definite risk of 
recurrent acute pancreatitis. 


Conclusions 


The risk of death or major complications from acute 
pancreatitis associated with cholelithiasis can be esti- 
mated by early objective criteria. Early identification 
of patients with "severe" pancreatitis permits the 
prompt institution of special therapeutic measures and 
facilitates the evaluation ofthe efficacy of management. 

Early abdominal surgery may be required for diag- 
nosis in some patients with acute pancreatitis. When 
severe pancreatitis is found at diagnostic laparotomy, 
early biliary surgery should usually be limited to chole- 
cystostomv. Early surgical intervention and specifi- 


* Cholecystostomy or less. 


cally early definitive surgery increases the morbidity 
of severe acute pancreatitis when compared to aggres- 
sive early non-operative management. Definitive cor- 
rection of cholelithiasis should usually be carried out 
as soon as evidence of acute pancreatitis has resolved. 
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DISCUSSION 


DR. KENNETH W. WARREN (Boston, Massachusetts): I never tire of 
preaching in the wilderness that, even in august surgical societies such as 
this, early and extensive operation in acute pancreatitis is an invitation 
to disaster. I think some of us have arrived at this conclusion based just 
on observation, and, obviously, anyone who agrees with Dr. Ranson — 
and I certainly do — to have a convention over these years, and then 
to have a brilliant young man come along and prove what you ve 
known, but you didn't know why you knew it, is very revealing. 

I think the real contribution is: For the first time there has been a 
sustained effort to segregate these patients according to the severity 
of the disease. And based upon the criteria that he's developed over the 
years—to give us some idea which ones should be operated upon early, 
and which ones should certainly be operated upon later. 

So many of the articles devoted to early operations on acute pan- 
creatitis —they really aren't early operations, in one sense: and that's 
when complications occur. Many of you have heard me say this before. 
The four common errors made in the surgical treatment of acute pan- 
creatitis are these: First, to operate too early and do too much; and then, 
when they develop complications, the error is to delay operation 
too long, and do too little. 


DR. WILLIAM A. WEBB (Opelika. Alabama): I would like to show 
you a modality that we utilize to help determine the timing and extent 
of surgery for gallstone pancreatitis. This is particularly useful with 
that group of patients that you discharge home, knowing that in all 
probability they will have to come back for surgery or with another 
episode of pancreatitis. The procedure I refer to is ERCP, or 
endoscopic retrograde cholangiopancreatography. For those un- 
familiar with ERCP, it is simply the process of inserting a side- 
viewing duodenoscope through the stomach into the first and second 
portions of the duodenum, cannulating the ampulla of Vater, and 
injecting contrast material. (we prefer Renographic 60). 

(slide) I would like to briefly present two or three patients to 
illustrate the benefits of ERCP in patients with gallstone pancreatitis. 


Here is a 28-year-old man, nonalcoholic, who presented with 
moderate pancreatitis, no jaundice, and gallbladder intact. His oral 
cholecystogram did not visualize; but we know that in gallstone 
pancreatitis, as in alcoholic pancreatitis, it may be six weeks before 
the choiecystogram visualizes. 

When ERCP was performed, you can see a normal sized pancreatic 
duct. a normal sized common bile duct, and the cystic duct branching 
off. The procedure on this patient was performed with a normal serum 
amylase; it should be pointed out that ERCP is a problem in patients 
with persistently elevated serum amylase, since you certainly do not 
want to make matters worse or induce iatrogenic pancreatitis. 

The gallbladder visualized well in this patient; but on a delayed film 
taken the next morning (slide), you can see the problem clearly: a 
layer of stones floating on the heavier Renographic 60. Obviously. we 
did not discharge this patient, but proceeded with the cholecystectomy. 

(slide) This is a middle-aged woman who presented with suspected 
gallstone pancreatitis. The oral cholecystogram was normal and there 
was no jaundice. 

On ERCP, however, note the normal gallbladder and then look in 
the distal end of the common bile duct and you will see a normal sized 
common bile duct with a stone floating in the distal common duct. 
(slide) Here is a close-up view where you see the stone floating up 
and out of the ampulla. It was at this point that the serum amylase 
returned to normal. 

(slide) We now come to the more severe types of pancreatitis that 
Dr. Ranson was discussing: the previous cholecystectomy patients 
who present with severe pancreatitis and jaundice. When the pan- 
creatitis subsided and ERCP was performed, you see a large stone 
floating in the middle third of that common duct. The interesting thing 
here is that you see a normal sized pancreatic duct that is not 
obstructed because the stone is now floating freely. This is the patient 
on whom Dr. Ranson would probably delay a definitive procedure. 
There is, of course, no way to determine when the stone may drop 
back down and reobstruct the common channel; but if this patient is 
discharged and then returns with severe pancreatitis, there would be 
no question as to what the problem is. 
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I believe that following such a course gives us something of a road 
map, showing exactly what needs to be done without risk of too much 
or too little surgery. 

Now I would like to present one final case. (slide) This 40-year-old 
woman was quite ill when admitted with an amylase of 8900 units and 
a bilirubin of 6 mg/dl. The patient had had a cholecystectomy six 
years previously. Over the ensuing ten days after admission the 
serum amylase returned to normal. 

Three years ago we probably would have discharged the patient 
home for two weeks or so, brought her back, and explored the 
common duct. Note, however, that on ERCP there is the normal 
common bile duct. This is not the cystic duct, but the right hepatic; 
and you can see the left hepatic branching here because it is in a 
dependent position with the patient lying prone. (slide) Here I show 
you the distal common duct. You can see the ampulla and a normal 
common bile duct in which this patient previously had a small stone 
blocking the pancreatic duct. She has now passed the stone and has 
done well in the ensuing year without any further surgery. 

I feel that this is important information that can be readily utilized 
by any surgeon. 1 would be interested in Dr. Ranson's comments in 
his use of ERCP. 


Dr. ARLIE R. MANSBERGER, JR. (Augusta, Georgia): Within the last 
18 months, we have developed a rapid duplicatable bioassay for a-2- 
opsonic surface binding glycoprotein, also known as Humoral Recog- 
nition Factor, that naturally occurring substance described by Saba 
and Scovill, from Albany. New York, without which the 
reticuloendothelial system is relatively ineffective. We have looked 
at two groups, patients undergoing biliary tract surgery for 
cholelithiasis without pancreatitis and patients with pancreatitis 
secondary to biliary tract disease. 

In patients undergoing biliary tract surgery without pancreatitis, 
the normal titers of opsonic protein fell temporarily from normal 
levels, and returned to normal within 24—48 hours. In an animal 
model, this opsonic protein is sequestered in the wound, and the 
probable purpose of that sequestration is to enhance wound toilet, to 
rid the wound of fibrin debris, etc. 

On the other hand, those patients who had biliary tract disease for 
related pancreatitis had barely measurable titers of circulating 
opsonic protein, even when their clinical symptoms had subsided and 
their serum amylase and their urinary amylase levels had returned to 
normal. 

The low titers of œS BG in patients with pancreatitis suggest that 
morbidity and mortality rates in this group of patients might well be 
related to infection and to sepsis. 

I would like to ask Dr. Ranson if he has found this to be so. I suspect 
that part of your protocol preoperatively, intraoperatively, and in the 
immediate postoperative period is the use of antibiotics. These 
patients, from the information we have, are set up for invasive 
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infection and sepsis because of their inability to effectively activate 
their reticuloendothelial system in spite of the use of antibiotics. I 
wonder if, in analyzing your data, you have found that infection is a 
significant part of your morbidity and mortality. 


DR. JOHN H. C. RANSON (Closing discussion): If | may deal with 
the points raised starting with Dr. Mansberger. I'm very interested to 
hear of his studies of opsonic proteins in patients with pancreatitis. 
We have been interested in a different part of the immunological 
system, the complement system. There are also clear-cut changes 
that occur during acute pancreatitis in this portion of the 
immunological system. In terms of the question of infection, indeed, 
two of the five deaths in this series were related to intra-abdominal 
sepsis, and there was one additional patient who developed massive 
pancreatic abscesses, from which he eventually recovered; so that 
infection has been one ofthe major problems in this series of patients. 

Dr. Webb has raised the whole question of the methods for 
diagnosing cholelithiasis in patients who have acute pancreatitis. The 
availability of ultrasonography and computerized axial tomography 
has changed this whole picture in the last five years. 

The diagnosis of possible common duct obstruction is of particular 
importance in the patient who has progressively increasing jaundice 
during the course of their illness. In this situation, if we knew that the 
patient had gallstones on the basis of previous studies, or on the basis 
of noninvasive studies, and if the pancreatitis were mild, we would 
feelit was safe to go ahead and operate upon the patient to take care of 
their biliary tract disease and relieve possible biliary obstruction. In 
that group of patients, however, who have severe pancreatitis, late 
jaundice is a not uncommon feature, and is related more commonly to 
the severity of the pancreatitis than to the presence of calculus ob- 
struction of the common duct. Jaundice due to the pancreatitis itself 
usually subsides after 10—14 days of treatment, and in the small 
number of patients who have persistent or progressive jaundice, we 
would agree with the recommendations that were published just last 
month by Dr. Bradley and Salam, from Atlanta, that in this group 
transhepatic cholangiography should be carried out, and surgical 
correction undertaken if mechanical obstruction is identified. 

Dr. Webb, we have been reluctant to use ERCP in the patient re- 
covering from acute pancreatitis—true acute pancreatitis — because 
of the possible danger of introducing infection into the pancreatic 
ductal system. It’s impossible to prove that this is a hazard, but we 
have, indeed, seen two patients who were recovering from acute 
pancreatitis, who underwent ERCP, who promptly developed 
evidence of significant sepsis, and later were proven to have 
abscesses. The abscesses may have occurred anyway, but the 
relation to the ERCP in terms of timing was enough to make us 
extremely cautious about the use of this diagnostic modality in the 
diagnosis of these particular patients. 


Surgery for Chronic Pancreatitis 


Drainage Versus Resection 


H. J. PROCTOR, M.D., O. C. MENDES, M.D., C. G. THOMAS, JR., M.D., C. A. HERBST, M.D. 


A retrospective studv of 49 patients with chronic obstructive 
and chronic calcific pancreatitis is presented. All patients 
were operated upon and underwent either a partial pan- 
createctomy or internal drainage of the ductal system into a 
Roux-en-Y loop of jejunum. The criteria for selection of 
operation are discussed, and the follow-up of the two operative 
groups is given. In patients selected as described, internal 
drainage provided better relief of pain and was accomplished 
with a lower operative mortality and morbidity and with less 
postoperative pancreatic insufficiency. 


ONTROVERSY CONTINUES regarding the ideal sur- 
C gical approach for relief of pain in patients with 
chronic obstructive and chronic calcific pancreatitis. 
Those procedures designed to decrease pancreatic 
secretion, viz, vagotomy with partial gastrectomy or 
gastroenterostomy, or to interrupt sensory pathways, 
e.g., splanchnicectomy" with or without celiac gan- 
glionectomy, have been relatively unsuccessful, and 
there would seem to be no indications for either of these 
procedures at this time. Recognizing the necessity of 
decompressing the obstructed ductal system, Doubilet 
and Mulholland proposed the concept of sphincterot- 
omy.?? Since multiple points of ductal stricture usually 
are present, this operation frequently failed to ade- 
quately provide for ductal drainage and resulted in 
mediocre to poor results. Sphincterotomy may be in- 
dicated in two circumstances: 1) in conjunction with 
choledocholithiasis in an effort to preclude pancreatic 
duct reflux and 2) in those infrequent situations in which 
there appears to be obstruction or stenosis at the ter- 
minal portion of the duct of Wirsung as determined 
by retrograde or caudal pancreatography. Utilizing the 
principle of ductal decompression, Duval,*^* Gillesby 
and Puestow? and others!" were able to achieve satis- 
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factory results by decompression of the pancreatic duct 
into loops of jujunum constructed in the Roux-en-Y 
fashion. 

Fry and Child believe the approach should be pri- 
marily an extirpative one* and have resorted to resec- 
tion of 40-80% or 80-95% of the pancreas or pan- 
creaticoduodenectomy.' When the disease can be en- 
compassed by a partial pancreatectomy, they favor a 
40-80% distal pancreatic resection.’ Although relief of 
pain was better with more extensive resections, the 
price was a substantial incidence of pancreatic insuf- 
ficiency and long-term morbidity and mortality. 

Unwilling to totally discard the relative simplicity 
of internal drainage compared to the difficulty of re- 
section in the face of pancreatic fibrosis and peripan- 
creatic inflammation and desiring to preserve function- 
ing pancreatic tissue, we have attempted to select and 
tailor our operative approach to the structural and 
pathologic anatomy of the pancreas in the individual 
patient. This retrospective review compares internal 
drainage to resection in terms of relief of pain, post- 
operative pancreatic insufficiency, incidence of drug 
addiction, employment status and operative morbidity 
and mortality. 


Selection of Patients 


The charts of 81 patients undergoing operative inter- 
vention for pancreatitis at North Carolina Memorial 
Hospital between the years 1957—1977 were reviewed. 
Thirty-two of the patients were found not to fit the 
Marseille classification!?'^ of either chronic obstruc- 
tive or chronic calcific pancreatitis and were not in- 
cluded. Excluded also were patients who underwent 
drainage of a pancreatic pseudocyst. Of the remaining 
49 patients, 36 were male and 13 were female. The 
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average age at operation was 47.8 years and ranged 
from 22 to 70 years. A history of alcohol abuse was 
present in all patients. 

A history of frequent episodic or continued severe 
incapacitating abdominal pain, supported by objective 
signs of pancreatic disease such as radiographic evi- 
dence of pancreatic calcification or duct obstruction, 
amylase elevation during acute attacks or endocrine 
or exocrine insufficiency had to be present before the 
patient was considered for operation. When appro- 
priate, a pancreatogram was performed intraoperatively 
prior to selecting the operative procedure. In more 
recent years pancreatography has been accomplished 
via endoscopic retrograde cannulation of the pan- 
creatic duct." 


Choice of Therapy 


Resectional Therapy 


Partial pancreatectomy without internal drainage 
was employed in the absence of ductal dilatation. The 
extent of resection (40-80% vs. 80-95%) varied with 
the surgeons’ estimate of the extent of the gross disease 
at operation. When regional involvement was present 
every effort was made to remove all gross disease. 
The choice between pancreaticoduodenectomy or distal 
pancreatectomy was based on whether the principal 
site of disease was located in the proximal or distal 
gland. 

Twenty-five patients, 17 males and eight females, 
with an average age of 47 years, underwent partial 
pancreatectomy. Seventeen had a resection of 40-80% 
of the pancreas, seven underwent pancreaticoduo- 
denectomy and one had a 95% resection. The average 
duration of preoperative symptoms was 44 months. 

The following case report illustrates the history, 
operative findings and postoperative course of a repre- 
sentative patient undergoing partial pancreatectomy. 


Case 1: The patient is a 53-year-old black man with a 48- month 
history of alcohol abuse and episodes of abdominal pain, now con- 
tinuous in nature, and felt to be intractable. Elevations in serum 
amylase had been documented in the past. His stools were reported 
as Occasionally loose but not greasy. Pertinent laboratory data re- 
vealed a normal serum amylase and lipase, 1+ fat in stool, a high 
normal p-xylose test and normal trilene fat absorption. At opera- 
tion the pancreas was noted to be diffusely firm and scarred. An 
operative pancreatogram revealed the absence of ductal dilatation 
and failure to opacify any small ducts. An 80% pancreatectomy 
was performed (Fig. 1). 

Postoperatively the patient has been followed for 188 months. 
has experienced no relief from his pain and has been hospitalized 
four times. Steatorrhea has become evident, the patient is in- 
capacitated by pain and has not returned to work. 
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Fic. |. Gross specimen from a typical patient requiring resection. 
Note the severe generalized fibrosis and strictured duct of Wirsung 
not amenable to drainage. 


Internal Drainage 


Of the 24 patients undergoing internal drainage, 19 
were male and five were female. Their average age at 
surgery was 40 years, not significantly different from 
the age of the resectional group. Also similar was the 
history of alcohol abuse as the etiology for their pan- 
creatitis. The duration of symptoms prior to surgical 
intervention was slightly shorter, 31 months (p < .05). 

The objective in this group of patients was to ade- 
quately decompress the pancreas in an effort to relieve 
pain, prevent further destruction of the gland and pre- 
serve as much functional pancreas as possible. An intra- 
operative pancreatogram was performed either by 
direct puncture of the dilated pancreatic duct or by 
amputation of the tail of the pancreas and cannulation 
of the duct. A Duval type procedure was selected if 
the pancreatic duct was uniformly dilated without in- 
tervening strictures. Surgeons also tended to perform 
a Duval procedure if significant nodular fibrocalcifica- 
tion could be removed along with the tail of the pan- 
creas prior to performing pancreatography. 

The following case report illustrates the history, 
operative findings and postoperative course of a repre- 
sentative patient undergoing a pancreaticojejunostomy 
of the Duval type. 


Case 2: The patient is a 4l-year-old black man who chronically 
abused alcohol and had a 6-month history of abdominal pain. made 
worse by alcohol ingestion. Although the patient denied recent use 
of alcohol, the pain had been steady for the 3 weeks prior to ad- 
mission; the patient had been unable to eat and had experienced 
a 30-lb. weight loss. There was tenderness over the epigastrium 
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on physical examination. Pertinent laboratory data included a serum 
amylase of 476 units (normal « 200) and calcification of the pan- 
creas on plain abdominal film. 

After six weeks of nasogastric suction and parenteral alimenta- 
tion, the patient was operated upon. At operation the gland was 
found to be enlarged, hard and nodular, with edema in the area of 
the head and the portal vein. An operative pancreatogram showed 
a dilated duct with a single stricture approximately | in. from the 
duodenum, with a normal duct emptying into the duodenum. The 
tail of the pancreas was amputated and the remaining gland im- 
planted into a Roux-en-Y loop of jejunum as described by Duval 
(Fig. 2). The patient was discharged nine days after surgery, has 
been followed for 20 months and is completely asymptomatic, al- 
though he has not returned to work. 


In the event of multiple sites of obstruction of the 
pancreatic duct, indicating that decompression through 
the tail of the gland would be unlikely to adequately 
decompress the ductal system, a Puestow type pan- 
creaticojejunostomy was performed. 

The following case report illustrates the history, 
operative findings and postoperative course of a repre- 
sentative patient undergoing a pancreaticojejunostomy 
of the Puestow type. 

Case 3: The patient is a 35-year-old black man with a 120-month 
history of intermittent abdominal pain. There was a history of heavy 
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alcohol intake. Cholelithiasis had been demonstrated on an oral 
cholecystogram. Pertinent laboratory findings included calcification 
in the region of the head of the pancreas on plain abdominal film 
and irregularity of the duodenum on upper GI examination. Aortic 
and superior mesenteric angiography revealed small vessel changes 
in the head ofthe pancreas most consistent with chronic pancreatitis. 
At operation an enlarged. firm pancreatic head was found. with 
numerous adhesions. An operative pancreatogram revealed mul- 
tiple isolated dilatations of the pancreatic duct (Fig. 3). A chol- 
ecystectomy was performed, followed by a Puestow type pan- 
creaticojejunostomy. Prolonged atelectasis in the postoperative 
period delayed discharge for 23 days. The patient has now been 
followed for 15 months and has occasional bouts of pain associated 
with drinking alcohol. 


Data regarding the patients comprising this study 
are summarized in Table 1. 


Results 


Since the small number of patients in any one opera- 
tive category precluded meaningful comparison, they 
were combined into one resection group and contrasted 
with a combined internal drainage group. 

Relief of pain was more likely to be achieved after 
internal drainage than after resection (Table 2). How- 
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Fic. 2. Diagrammatic rep- 
resentation of the pancreatic 
pathology is seen on the 
right and the typical radio- 
graphic appearance on the 
left. Note focal stricture of 
the pancreatic duct at the 
junction of the body and 
head of the pancreas, with 
uniform dilatation of the 
duct distally. 
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Fic. 3. Diagrammatic representation of the pancreatic pathology is seen on the right and the typical radiographic appearance on the 
left. Note multiple points of stricture of the pancreatic duct throughout much of its length. Dilated secondary radicals are also well visualized. 


ever, patient follow-up averaged only 11 months in the 
internal drainage group, as compared to an average of 
38 months for the patients undergoing resection (p 
« .05). This disparity is a consequence of the fact 
that the majority of internal drainage procedures have 
been performed in more recent years and that asymp- 
tomatic patients were more apt to be discharged to 


TABLE l. Summary of Patient Data 


Resection Internal Drainage 
No. Patients No. Patients 
Operative 
4080977 Resection 17 Duval type 15 
Pancreatico- Puestow type 9 
duodenectomy 7 
95% Resection i 
Total 25 24 


Personal 
Average age: 47 yrs 40 yrs. (p = n.s.) 
Sex: male 7 19 
female 8 5 
Duration of symptoms: 44 mos 31 mos (p « .05) 





continued care by their local physician and were fre- 
quently lost to follow-up. 

Postoperative morbidity as evidenced by pancreatic 
fistulas, abscesses and pneumonia occurred in 28% of 
patients undergoing resection and in 8% of those under- 
going internal drainage. Pancreatic insufficiency, de- 
fined as the development of either steatorrhea or dia- 
betes mellitus, became manifest in 24% of those pa- 
tients undergoing resection versus 446 in those patients 
undergoing internal drainage. One patient expired fol- 
lowing pancreaticoduodenectomy. The numbers of pa- 
tients (25%) who returned to work following surgery 
was equal for both types of procedure. Because of 
incomplete information no conclusions could be made 
regarding drug addiction. (Table 3). 


TaBLE 2. Relief of Pain 


A Pt ANM RSS E Pt RR mra 


Resection Internal Drainage 
Asymptomatic 7 (28%) 12 (30%) 
Occasional pain 12 (48%) 9 (38%) 

No improvement 6 (24%) | (495) 
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Discussion 


ÁS in any disease in which the etiology and patho- 
genic mechanisms are obscure, treatment is likely to 
be empirical and poorly standardized. The many opera- 
tions that have been proposed for patients with chronic 
pancreatitis are evidence of dissatisfaction with any 
one surgical procedure. In the past, the emphasis has 
been placed upon the results of a particular approach 
rather than adaptation of the treatment to the patho- 
logic findings. As a consequence, there are few clear- 
cut indications for a particular operative procedure. 
Perhaps some of the reluctance to advise surgical treat- 
ment has been related not only to poor results but 
also to the lack of a rational approach. The pathologic 
changes accompanying chronic pancreatitis are irre- 
versible, and it is usually a progressive disease. Too 
frequently patients are operated upon relatively late in 
the course of the disease at which time, despite the 
relief of pain, there are irremediable physical and 
psychological changes resulting in continued invalidism 
due to chronic undernutrition, alcoholism or narcotic 
addiction. Further, it is well recognized that once a 
pain pattern is established, no operative procedure, 
including total pancreatectomy, may provide relief of 
pain. An attempt should therefore be made to identify 
the pathologic changes in pancreatitis, and even 
though etiologic relations are poorly understood, sur- 
gical treatment should be based upon anatomic findings. 

In reviewing the work of Sarles et al., there seems 
to be good evidence that patients with chronic pan- 
creatitis may, on a pathologic basis, be divided into a 
group that shows ductal calcification involving both 
small ducts as well as large ducts and a group whose 
disease is consequent to major pancreatic duct obstruc- 
tion with involvement of the small ducts on a secondary 
basis. The former group has been designated as "chronic 
calcifying pancreatitis"" and the latter as "chronic ob- 
structive pancreatitis’. There may well be consider- 
able value in such classification, since the former group 
is less likely to be benefited by drainage of the main 
pancreatic duct. 

Desiring to alleviate the pain associated with chronic 
pancreatitis and to preserve functioning pancreatic tis- 
sue and at the same time avoid the postoperative 
morbidity associated with major pancreatic resection, 
we have elected to internally drain the pancreas in 
those patients with obstructive pancreatitis. In cases 
with focal cicatricial stenosis of the pancreatic duct, 
the Duval type procedure was performed. Lesions 
characterized by segmental parenchymal obstruction 
secondary to multiple strictures were treated by a 
Puestow type procedure. Patients with diffuse pan- 
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TABLE 3. Operative Mortality, Morbidity and Follow-up 


Resection Internal Drainage 
Postoperative pancreatic 
insufficiency 6 (24%) 1 (46%) 
Mortality 1 (4%) 0 (062) 
Morbidity 7 (28%) 2 (867) 
Return to work 6 (24%) 6 (2467) 
" ? 


Drug addiction 


creatic involvement without ductal dilatation were 
treated by resection. Even in advanced stages of dif- 
fuse disease, there is histologic evidence that one or 
more lobules will remain practically normal for a long 
time in an area of the pancreas which has undergone 
profound changes or even has been largely de- 
stroyed.'* This supports our principle of preserving 
functioning tissue to reduce postoperative pancreatic 
insufficiency. 

The patients undergoing resection were symptomatic 
for a longer period of time, had more advanced, diffuse 
involvement of the pancreas and did not have a dilated 
ductal system. Better results were achieved by internal 
drainage in a population of younger, less ill patients. It 
seems justifiable to consider the disease as a spectrum, 
approachable by drainage procedures when major 
ductal dilatation is present and by resection when pro- 
gressive fibrosis and loss of acini predominate. 

The data support the thesis that with appropriate 
selection of patients, internal drainage can yield as good 
if not better relief of pain than that achieved with more 
radical partial pancreatic resection. Partial pancreatec- 
tomy should be reserved for patients 1) with localized 
disease that can be easily removed, leaving an essen- 
tially normal ductal system; 2) with diffuse pancreatic 
involvement without ductal dilatation: and 3) who have 
continuing pain and disability following internal drainage. 
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DISCUSSION 


Dr. MARTIN A. Abson (Rochester, Minnesota): Dr. Proctor and 
his colleagues have reported the results of two different procedures 
used to treat primary chronic pancreatitis. They admit, and we know, 
that such study does not offer a true assessment of the compara- 
tive effectiveness of the two methods of treatment. This is because, 
as they have pointed out (but did not mention in the abstract), the 
two procedures were used to remedy two very different manifesta- 
tions of the disease that we call pancreatitis. 

It is clear that patients who have very similar clinical problems 
may have strikingly different pathologies (slide)—at least funda- 
mentally different from the viewpoint of the surgical mechanic who 
hopes to alter the natural history of pancreatitis. 

If surgical therapy is to be in any way rational, the choice of 
operative procedure must be based upon evidence of pathologic 
changes. These are: 1) the presence or absence of ductal dilation 
or obstruction: and 2) the extent or location of parenchymal changes, 
which may exist in the absence of ductal dilatation or obstruction. 

To decompress the duct that is neither obstructed nor dilated ts 
irrational. And to resect parenchyma that might be salvaged by simple 
ductal decompression is equally hard to justify. Also, to try some- 
thing that has failed before is an exercise in futility. 

Variations in the degree and site of both ductal and parenchymal 
changes are so great as to preclude consideration in the time avail- 
able to me. Therefore, | will address just a single question, that is: 
Has resective surgery any place in the treatment of chronic or sub- 
acute pancreatitis? 

Over the years, | have known enthusiasms and disenchantments 
involved in ductal decompression and resection done for pancreatitis, 
and there is not time to consider all of the frustrations involved in 
that. However, in the past year or so I have seen the pendulum 
swing a different way, and I have heard panelists of national re- 
nown, authoritative surgeons, say that resective surgery has no 
place in the management of chronic pancreatitis when ductal dila- 
tion or obstruction are absent. 

These views moved me to review my own experience. (slide) 
In doing so, I learned first that my personal experience was less 
extensive than I had thought. | found that, although I had met with 
171 patients in the operating room who had pancreatitis, only 102 
of these had chronic or subacute pancreatitis for which definitive 
procedures had been done. I had excluded from the larger group 
acute hemorrhage pancreatitis, postoperative pancreatitis, pan- 
creatitis caused by cancer, and pseudocysts. 

This left the 102 patients that you see at the bottom of this slide. 
Fifty-five of them had calculus disease of the biliary tract, leaving 
47 with so-called primary pancreatitis. Thirteen of those were 
treated by methods that Dr. Proctor did not discuss this morning; 
namely, sphincteroplasty, ductal decompression alone, without re- 
section, and two patients who had ductal ligation. 

I am left, then, with 34 patients who were treated either by 
resection and drainage, (slide) or resection alone. Ten patients were 
treated by resection and drainage. Six had excellent to good results 
and two improved. Interestingly, the patients who did well had no 
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alcohol abuse. Only three of the ten have diabetes, showing that 
if one conserves pancreatic parenchyma, then there is less disability, 
as Dr. Proctor indicates. 

(slide) Twenty-four patients had ducts that were neither ob- 
structed nor dilated; and not knowing what else to do, I extirpated 
most of the gland. This slide shows the extent of resection: the 
body and tail (7), Whipple (7), total (3). There was one operative 
death in this group following total pancreatectomy. Only 50% of 
these patients have good or excellent results and most have paid a 
price, diabetes. Those who are not better continue to be dependent 
on alcohol. 

AS surgeons who can adjust to the limitations of treating most 
visceral cancers, and also adjust to the limitations of portal decom- 
pression for alcoholic cirrhosis, we should be able to rationalize 
the limitations involved in resective surgery done for primary chronic 
pancreatitis, when good therapeutic alternatives do not exist. 


Dr. RoBERT Zeppa (Miami, Florida): Rather than go through an 
our experience/your experience type of comment on this, what ! 
would like to tell you is how we approach this problem. 

To give you an idea of the magnitude of the problem, in the las: 
i1 months at the Jackson Hospital, our own prospective study has 
identified. 120 patients. who have had pancreatic surgery, and 
of these 60 were for chronic pancreatitis. 

When we went back into the computer of the hospital to try to dig 
out the past experience, just for a three year period, we could only 
come up in that period of time with 71, but they were all resections 
or drainage procedures. 

How do we approach the problem? 

1) As was pointed out by Dr. Proctor. if the patient has ductal 
obstruction, with large ducts, we will do anything we can to pre- 
serve any functioning pancreatic tissue. By and large, the patient 
that has ducts that are like "the tree in winter" appearance, verv 
small, and you can't identify internal obstruction in the ductal sys- 
tem — most of those patients who come to our institution are al- 
ready pancreatic insufficient, in terms of exocrine function, and al- 
ready have diabetes, either a positive glucose tolerance curve or 
frank diabetes. Under those circumstances, then, a large resection 
is our procedure of choice. 


Dr. JouN L. CAMERON (Baltimore, Maryland): I think that Dr. 
Proctor and the other discussers have nicely outlined the problems 
that have faced surgeons dealing with patients with chronic pan- 
creatitis over the last decade. Whether or not to decompress the 
duct, and thereby run very little risk of injuring the patient, but 
with the hope of helping about 50-75% of the patients; or to do a 
major ablative procedure, almost certainly eliminating the pain. 
but trading one disorder, chronic pancreatitis and pain, for another 
major disorder, that of diabetes. 

I think there is fairly general agreement that if one does a major 
ablative procedure, a 95% pancreatectomy or a total pancreatec- 
tomy, the pain will be relieved. Most of the bad results are second- 
ary to the diabetes that inevitably occurs. 
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Over the past six months, we have tried to circumvent this prob- 
lem by adding islet cell transplantation to 95% pancreatectomy. We 
have had experience with three patients, and I would very briefly like 
to review that experience now. 

(slide) This is the CAT scan of a 51-year-old patient with chronic 
pancreatitis. One can see the pancreas with multiple cysts in the 
body and tail, a large stone in the head, multiple calcifications 
throughout the body and tail of the gland. 

(slide) This patient underwent a 95% pancreatectomy. and then 
at the table, with the abdomen open, the pancreatic tissue that was 
resected was prepared by hand mincing, and then collagenase diges- 
tion, which reduced the pancreatic tissue to about 80 ml of a sus- 
pension. The tissue then was slowly, over about a 30 minute period, 
implanted into the liver by embolization through the portal vein. 
We estimate that this lengthened the procedure by about 30 or 45 
minutes. 

During the first or second postoperatively week, the patient con- 
tinued to be hyperglycemic. was clearly diabetic, as one would ex- 
pect after a 95% pancreatectomy. However, by about the third week, 
the patient became normoglycemic, and has remained normoglycemic 
on a regular diet. 

About two months following surgery, as an outpatient, his fasting 
blood sugars were in the range of 90, on a regular diet. 

(slide) An intravenous glucose tolerance test, performed pre- 
operatively and again postoperatively, are essentially identical, 
and the K values calculated from the intravenous glucose tolerance 
test —the K value being the per cent degradation of glucose in the 
serum per minute— are essentially the same preoperatively and post- 
transplantation, suggesting that the functioning islet cell mass is the 
same before 95% pancreatectomy and after 95% pancreatectomy 
and transplantation. 

We have transplanted islet cells in three patients using this tech- 
nique. Two are normoglycemic on normal diets, and their glucose 
tolerance tests and K values and peak insulins are all essentially 
identical to their preoperative status. One patient requires Orinase. 

I think it's too early to suggest that this operative procedure is 
one that would be generally available for all patients with chronic 
pancreatitis, but I think, cautiously, this procedure may be extended 
to select patients, and in the future present another, more satis- 
factory alternative to the treatment of patients with chronic 
pancreatitis. 


Dr. KENNETH W. WARREN (Boston, Massachusetts): I think Dr. 
Proctor and his colleagues have emphasized a very important thing, 
and that is to preserve as much pancreas as you can, provided 
you have an anatomical and a pathologic situation that is susceptible 
to such preservation. This means that the duct, as they emphasize. 
must be large, and it must permit an adequate anastomosis with 
some prospect of sustained patency. 

I like to look at chronic pancreatitis as a variegated disease, with 
multiple pathologic consequences, and I think in the past some of 
the operations that have been proposed and applied to this very 
difficult problem have failed because the operation was chosen on 
the basis of some theoretical concept as to the etiology ofthe disease, 
and without giving proper attention to the demonstrable pathology 
at the time of operation. 

I would like to say that we use about nine different operations 
in the management of chronic, relapsing pancreatitis, and the key 
to it is to overcome the obstruction, wherever it is, or to eliminate 
it, if possible, hoping to reverse the pathology in some instances, 
but knowing that we cannot in others. 

(slide) Now, a great deal has been said about 95% resection. 1 
think there's only one indication for 95% distal resection, with the 
exception, maybe, of what Dr. Cameron just pointed out; and this 
is a very interesting concept. I apply radical distal pancreatectomy 
only to those patients who have fibrotic pancreatitis, and vet have a 
very small duct, a duct much too small to anastomose; and in my 
opinion, you would not help if you went through the duodenum and 
did a sphincterotomy, and even intubated those ducts of Wirsung 
for a prolonged period of time. 
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Some of the features that we see— and this is a patient who had 
had the gallbladder out, which is so commonly done, without any 
direct procedure on the pancreas. Here, I think all of you would 
agree. is a nice duct for anastomosis. Indeed, this is what was done. 
But vou also will see that there is a more or less rat-tail obstruc- 
tion of the intrapancreatic portion of the common duct. So a 
Roux-Y limb is taken up, anastomosed to the common duct first. 
and then as it traverses the dilated duct of Wirsung. another anastomo- 
sis is performed, and the Roux-Y is completed. 

| think the contribution of Dr. Puesto was to teach us that all 
points of obstruction, wherever possible, should be overcome. My 
own technique for doing this is different in this regard; but I insist 
upon doing a mucosal-to-ductal anastomosis, just as one would do in 
gastroenterostomy, or enteroenterostomy, or anything else. 

(slide) This lady has had a very wonderful result. It's a rather 
unusual pancreatogram, and you see a large cyst here, another one 
here: actually there were three or four cysts in this, and then there 
is one distally. And yet you have a large duct here, suitable for 
anastomosis; but somehow, one has to deal with these multiple 
cysts. 

(slide) 1 elected to convert this into a cloaca; and remember that 
this still communicates with the duct of Wirsung. So then an 
anastomosis was done, encompassing both the duct of Wirsung and 
this cloaca here: and one point that I did not mention in the tech- 
nique of doing this anastomosis —1 always splint them with some 
type of T-tube of appropriate size, and leave it in for many months. 

(slide) This just shows the artist's rendition of a rather unusual 
patient who had an anterior cyst here, and multiple, massive stones 
in the head of the pancreas, another cyst on the posterior wall in- 
volving the head of the pancreas and the uncinate. So that again 
a Roux-Y limb was brought up: this cyst communicated with this 
duct — the posterior cyst, fortunately, did not —so that the Roux-Y 
was anastomosed here, and this was taken up and anastomosed to 
the dilated duct after some of the stones had been removed. And 
here you see the T-tube, which will be brought out on the ventral 
surface of the jejunum. 

(slide) A rather dramatic pancreatogram, taken at the table, a 
greatly dilated duct here, and as you got out here, the duct in the tail 
and body are more or less destroyed: and you see the rat-tail 
narrowing in the intrapancreatic portion. I call your attention, on 
the other hand, to this area, which is also dilated, and whether 
it’s the ductus Santorini — I can see no communication. But anyway, 
it is a feature that has something to do with his subsequent course. 

In this instance, we did an anastomosis to this duct over a T-tube. 
Fortunately, we could dilate this duct, and did not have to anastomose 
it. As you note, despite the fact that it's narrew here, it's not 
dilated here. 

He went along very well for five years, had recurrent symptoms, 
and in the next slide (slide] you will see an ERCP which shows 
the duct of Wirsung, and then contrast this with the tremendous 
size of this duct before decompression, and you will note that the 
decompression stays open, because of the precise anastomosis. The 
common duct is a little larger. 

At operation the head of the pancreas in this man was completely 
disorganized. It was just as firm as any tumor you have ever seen; 
and we did a total pancreatectomy on him. 

Now, radical types of excisional therapy have been condemned. 
We have applied the Whipple operation to 185 patients with chronic 
pancreatitis, some of them secondary to decompression, and some of 
them secondary to a partial distal pancreatectomy. And in those 
patients, for the most part, they have had relief of pain. They may 
become diabetic. They may already be diabetic. Any patient with a 
fibrotic pancreatitis may already be diabetic, so you may not be 
creating a problem, and, as a matter of fact, you may even be 
helping it. 

We could not feel justified in doing this unless we could do it 
with a low mortality. Thirty-four of these patients had total pan- 
createctomy, either in one or two stages, and in the entire group 
there were only six deaths. So it can be done at a low mortality. It 
can be extremely helpful. We don't like totals, not only because 
it’s a destructive procedure: one can control their diabetes and their 
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insufficiency. But they re usually a peculiar lot, in that they are, for 
the most part, alcoholics and narcotic addicts. and they re a very 
poor group to regulate their own diabetes, or control it. 

In the 34 patients who have had totals, there has only been one 
death, but we still are very wary of totals; and I think you can 
realize this when 1 tell you that the 34 totals actually were done 
in only 1300 patients. 

(slide) Now, there is a place for distal pancreatectomy, and that 
is just the conventional distal pancreatectomy, with splenectomy, 
when the disease, as Dr. Proctor pointed out, is limited to the distal 
part of the pancreas. One may see this secondary to trauma, or 
one may see it spontaneously; and it is an excellent operation. In- 
deed, it gives the best results in our series, when one selects them 
properly. based upon the fact that the proximal part of the pancreas 
is normal. 

So we like to individualize the treatment of this disease. And the 
results will be poor. As time passes —one can report them at the 
end of 16 or 18 months, and give a high figure; but I think what 
Dr. Proctor and his associates have pointed out is, No. f, that over- 
coming ductal obstruction is important. If it can be done with 
anastomosis, that is the operation of choice. 


Dr. Hersert J. PRocToR (Closing discussion): Dr. Adson, I ap- 
preciate your wisdom and maturity, and I too am not sure whether 
this is a surgical disease. 

Certainly, as Dr. Warren has indicated, many of these patients 
are a poor social category. They are drug addicts; they are alcoholics: 
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they don't work, and it doesn't seem as though your surgical in- 
tervention really alters their life style very much. 

However, if you do have an operation that can be accomplished 
without creating extensive morbidity, that provides some modicum 
of pain relief, I think it's a worthwhile undertaking. 

Dr. Cameron, I appreciate your sharing your remarks with us 
about pancreatic islet transplantation. 

Since a number of the discussants have emphasized the anatomy, 
I think we ought to go through a little bit of how we evaluate the 
patient. These individuals are evaluated preoperatively, wherever 
possible, for the presence or absence of pancreatic insufficiency, 
such as absorption tests, glucose tolerance tests, etc. And then one 
ofthe first events which is done at operation is to achieve a pancreato- 
gram. if we have been unsuccessful in getting one preoperatively. 
by the retrograde route. I think in the individual that you showed 
we might have been inclined to do a Whipple. It appeared on the 
CAT scan that most of the disease is in the head, and I thought I 
got a glimpse of the dilated duct on one of the cuts of the CAT scan. 
And we might have implanted the tail and drained it that way. 

I think it should be remembered that if you can do a pancreatico- 
duodenectomy, you will reduce your incidence of diabetes, be- 
cause most of the islet cells are in the body and tail, and you can 
get away with a more massive resection and still not have a diabetic 
patient. 

Dr. Warren, in closing, we do not put tubes or stents across our 
anastomosis of the pancreas; we simply implant the tail, In some of 
the huge ducts, we have attempted a mucosal-to-mucosal ap- 
proximation, but if it's of a modest size, we just implant the tail. 


Book Reviews 


Introduction to Anesthesia — The Principles of Safe 
Practice. Robert D. Dripps, James E. Eckenhoff 
and Leroy D. Vandam. 557 pp. Philadelphia, W. B. 
Saunders. 1977. 


THE FIRST EDITION of Introduction of Anesthesia: The 
Principles of Safe Practice was conceived in October 
of 1956. A first draft was completed at Barnegat 
Light, New Jersey. one cold week in January 1957 
and the book was published almost 21 years ago at a 
price of $4.75. The authors' purpose has remained 
fourfold: to offer an introductory text, to write the 
material as succinctly as possible, to base the message 
strictly on fact, and to minimize the price. These pur- 
poses have been achieved and the book has not only be- 
come the leading introductory anesthesia text in the 
world but has sales in the six figure range; a remark- 
able achievement considering that the United States 
still has less than 8,000 living board-certified anes- 
thesiologists. 

The fifth edition still bears the names of Dripps, 
Eckenhoff and Vandam although the senior author 
died in October of 1973 while serving as Vice Presi- 
dent for Health Affairs of the University of Pennsyl- 
vania. Considering that James Eckenhoff is Dean of 
Northwestern University Medical School it is surpris- 
ing that he and Leroy Vandam can claim that ‘‘the 
text remains our sole responsibility." The text is of 
high standard and thus this edition will be as successful 
as the previous four. Because of this high standard 
and in recognition of a distinguished editorship of 
Anesthesiology, Roy Vandam is to be given the Dis- 
tinguished Service Award, the highest honor the 
American Society of Anesthesiologists can bestow. 

Errors in the text are few. Reference is given on 
page 520 to a book written by L. S. Bushnell. In fact 
the book is written by S. S. Bushnell who is currently 
a second year student at Harvard Medical School. The 
chapter on Anesthesia equipment seems superficial. 
As general anesthesia gets safer all recent surveys 
show a greater proportion of anesthetic accidents to 
be caused by equipment malfunction. This is not 


brought out in this chapter, nor is there adequate 
discussion of those standard specifications for equip- 
ment that are mentioned. The blemishes in this book 
however are minor. This text still remains the Intro- 
ductory Anesthesia Text. 

JOHN HEDLEY-WHyTE, M.D. 


The Acute Abdomen: an Approach to Diagnosis and 
Management. (Second Edition). Botsford and Wilson. 
235 pages. Philadelphia, W. B. Saunders. 1977. 


AS THE AUTHORS POINT OUT in the preface of this 
second edition, this book was carefully planned to 
present an organized clinical approach to the care of 
the patient with an acute abdomen. The basic patho- 
logical processes are emphasized, then the authors 
develop the subject of lesions which may be causes. 
This presents a good sound approach in a clinical 
and in an organized fashion for reference to the prob- 
lems of the patient. 

New methods of study and diagnosis including 
angiography and ultrasound have been included, and 
much of the original material has been updated. 

Each of the six sections presents a clear discussion 
of the problems involved in diagnosis and manage- 
ment. No attempt is made to describe detailed 
techniques of operative procedures. The sections out- 
line: the tools, abdominal trauma, acute abdominal 
inflammatory disease, intestinal obstruction, hemor- 
rhage as a cause of the acute abdomen, and the 
postoperative abdomen. 

This is a well written volume with many clear 
black-and-white figures which are easily interpreted 
and self explanatory, doubly valuable in that the book 
holds the reader’s attention and also serves as a needed 
reference. The somewhat different organization of the 
material is of much clinical value. 

The Acute Abdomen should be recommended to stu- 
dents, house officers, and to physicians in general; and 
it should occupy a prominent place in their libraries. 

FELDA HiGHTOWER, M.D. 
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_ Fiveyears. 
of clinical experience 
fortheserious . 
anaerobic infection 

you treat today 


Extensive research and clinical experience have  . 
established that anaerobic bacteria, once thought: 
innocuous, are often the cause of serious infections. 
During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections— primarily intra-abdominal 
sepsis and female pelvic infection— used concomitantly 
with appropriate surgical procedures. 
Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 


In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 
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Mao = t1972 195 96. 100 100 
Mou co ATAT: i a 92 93 100 100 
to1972 — 123 89 96 100 

© 1972-75 76 84 96 100 

Tufts 1973-76 26 100 100 100 
1977 59 98 98 98! 

1978 37 100 100 100 


* Published data or data on file with The Upjohn Company. The use of this data does not 
constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin* HCI (clindamycin HCI capsules, USP) P 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the 
B-lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill 
pátients infected with susceptible organisms and who 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
Sitivity reaction occurs, the drug should be discontinued. 
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patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 






WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 


A as most upper respiratory tract infections. lung abscess; serious skin and soft-tissue infec- 
Studies indicate a toxin(s) produced by Clos- tions; septicemia; intra-abdominal infections such 
tridia is one primary cause of antibiotic-asso- as peritonitis and intra-abdominal abscess (typi- 
ciated colitis. See WARNINGS section. The cally resulting from anaerobic organisms resident 
Colitis is usually characterized by severe, per- in the normal gastrointestinal tract); infections of 
sistent diarrhea and severe abdominal the female pelvis and genital tract such as endo- 
cramps and may be associated with the pas- metritis, nongonococcal tubo-ovarian abscess, 
sage of blood and mucus. Endoscopic exam- | pelvic cellulitis and postsurgical vaginal-cuff 
ination may reveal pseudomembranous infection. 
colitis, — l Streptococci: Serious respiratory tract infec- 

When significant diarrhea occurs, the drug tions; serious skin and soft-tissue infections; 
should be discontinued or, if necessary, con- septicemia. 
tinued only with close observation of the Staphylococci: Serious respiratory tract infec- 
patient. Large-bowel endoscopy has been tions: serious skin and soft-tissue infections; sep- 
recommended. , ticemia; acute hematogenous osteomyelitis. 
Antiperistaltic agents such as opiates and Pneumococci: Serious respiratory tract 
diphenoxylate with atropine (Lomotil*) may infections. 
prolong and/or worsen the condition. Adjunctive Therapy: In the surgical treatment of 
Diarrhea, colitis, and pseudomembranous chronic bone and joint infections due to suscep- 
colitis have been observed to begin up to tible organisms. Indicated surgical procedures 
several weeks following cessation of therapy should be performed in conjunction with antibi- 
i with clindamycin. otic therapy. 


Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Mild 
cases of colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


Each ml contains: 
clindamycin phosphate 


paua O a ra or dl 150 mg 
clindamycin 
bóng alcohol 12: ciere etr ned 5 mg 
disodium edetate ................0. 2 ee. 0.5 mg 
walter TOV WUECION occ ceca ser e HER OX FE d as 
When necessary, pH adjusted with NaOH 
A and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 


Its use should be reserved for penicillin-allergic J-6816-9 


MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular. , 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 


Caution: Federal law prohibits dispensing without 
prescription. MED B-6-S 


In serious anaerobic infections... 


Cleocin Phosphate 


(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


The Upjohn Company, Kalamazoo, Michigan 49001 | Upjohn | 
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SECOND EDITION 


a 
Illustrated Preoperative 


and Postoperative Care 


By Philip Thorek, M.D., F.A.C.S., F.I.C.S 
Illustrated by Carl Linden 


Relying on the use of original illustrations cou- 
pled with succinct, on-target text, this second 
edition of Illustrated Preoperative and Postopera- 
tive Care is a masterful exposition of Dr. Thorek's 
rich personal experience. 

Practicalitv is the theme as Dr. Thorek covers 
evaluation of the surgical patient, the immediate 
post-op period, the recovery room, use of fluid 
and electrolytes, chemotherapy, and surgical 
complications. The chapter on surgical pharma- 
cologv, new to this edition, includes the concepts 
of alpha and beta stimulators and blockers as 
they pertain to the therapeutic value of various 
drugs. 

The beautiful illustrations support the text ad- 
mirably, and in many cases are fully explanatory 
in themselves. 

*.. . a useful reference source for neophyte or 
experienced surgeon alike."—Military Medicine 
*. . . invaluable to any student, surgeon, resident, 
intern or clerk, who ever intends to do surgery 
of any type."—International Surgery. 


147 Pages * 79 Illus. * 2nd Edition, 1973 > 


$12.00 


Lippincott 


J. B. Lippincott Company 
East Washington Square e Phila., Pa. 19105 


Please send me: 
[] ILLUSTRATED PREOPERATIVE 
AND POSTOPERATIVE CARE ....... $12.00 


Name uos iei aen 
Address o oro cuo eu eT. 
City |. State... Zip 


[] Payment enclosed 


[] Charge and bili me 
Save postage & handling 


Plus postage & handling 


Also available at your medical bookstore AS 5/79 
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Tablets 
& 


oxycodone with APC Q) 


Tablets 


oxycodone with APC C 


Brief Summary of Prescribing information 


INDICATIONS For the relief of moderate tc moderately severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxycodone. aspirin, phenacetin or 
caffeine. 


WARNINGS Drug Dependence Oxycodone can produce drug dependence of 
fhe morphine type and, therefore, has the potential for being abused. 
Psychic dependence, physical dependence and tolerance may develop 
upon repeated administration of PERCODAN® and PERCODAN*-Dem:, and 
it should be prescribed and administerec with the same degree of ceution 
appropriate to the use of other oral narcatic-containing medications. Like 
other narcotic-containing medications, PERCODAN® and PERCODAN* 
Dems are subject to the Federal Controlled Substances Act 


Usage in ambulatory patients Oxycodone may impak the mental and/or 
physical abilities required for the performance of potentially hazardous 
tasks such as driving a car or operating machinery, The patient using 
PERCODAN* and PERCODAN®-Demi shocit be cautioned accordingly. 
Interaction with other central nervous system depressants Patients 
receiving other narcotic analgesics, general anesthetics, phenothiazines, 
other tranquilizers, sedative-hyonotics or other CNS depressants (includ- 
ing eicohol) concomitantly with PERCODAN® and PERCODAN*-Demi may 
exhibit an additive CNS depression. When such combined therapy is con- 
templated, the dose of one or both agents should be reduced. 

Usage in pregnancy Safe use in pregnancy has not been established rela- 
tive to possible adverse effects on fetal development. Therefore, 
PERCODAN® and PERCODAN*-Demi should not be used in pregnant 
women uniess, in the judgment of the ohysician, the potential benefits 
outwaigh the possible hazards. 


Usage in children PERCODAN® should not be administered to chedren. 
PERCODAN*- Demi, containing half the amount of oxycodone, can be con- 
sidered. 

Salicylates should be used with caution in the presence of peptic ulcer or 
coagulation abnormalities. 


PRECAUTIONS Head injury and increased intracranial pressure The res- 
piratory depressant effects of narcotics and their capacity to elevate 
cetebrospinal fluid pressure may be markedly exaggerated in the presence 
of head injury, other intracranial lesions of 8 pre-existing increase in 
intracrania! pressure, Furthermore, narcotics produce adverse reactions 
which may obscure the clinical course of patients with head injuries. 
Acute abdominal conditions The administration of PERCODAN* and 
PERCODAN*-Demi or other narcotics may obscure the diagnosis or clini- 
cal course in patients with acute abdominal conditions. 

Special risk patients PERCODAN* and PERCODAN*-Demi should be 
given with caution to certain patients such as the elderly or debilitated, 
and those with severe impairment of hezatic cr renal function, hypothy- 
toidism, Addison's disease, and prostatic hypertraphy or urethral stricture. 
Phenacetin has been reported to damage the kidneys when taken in 
excessive amounts for a long time, 


ADVERSE REACTIONS The most frequently observed adverse reactions 
include light-Feadedness. dizziness, sedation, nausea and vomiting, 
These effects seem to be more prominent in ambulatory than in nonambu- 
latory patients, and some of these adverse reactions may be alleviated if 
the patient lies down. 

Other adverse reactions include euphora, dysphoria, constipation and 
pruritus. 

DOSAGE AMD ADMINISTRATION Dosage should be adjusted according to 
the severity of the pain and the response of the patient. ff may occasion- 
ally be necessary to exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who have become tolerant 
to the analgesic effect of narcotics. PERCODAN® and PERCODAN®-Demi 
are given orally, 

PERCODAN® The usual adult dose is one tablet every 6 hours as needed 
for pain. 

PERCODAN*-Demi Aduits--Üne or two tablets every six hours. Chidren 
12 years and cider— Üne-half tablet every six hours. Children 6 to 12 
years —One-quarter tablet every six heurs. PERCODAN®-Demi is not 
indicated for children under 5 years of age. 


DRUG INTERACTIONS The CNS depressant effects of PERCODAN* and 
PERCODAN®-Demi may be additive with that of other CNS depressants. 
See WARNINGS. 


Aspirin may enhance the effect of anticcagulants and inhibit the urico- 
suric effect of uricosuric agents. 


DEA Order Form Required. 607 4- 1/6078- LBS 


Inc. 


Manati, Puerto Rico rr 


Subsidiary of Endo Laboratories Inc. 
Subsidiary of the DuPont Company 


CDO.-437P479 
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Each tablet contains 4.50 mg oxycodone HCI (WARNING: May be habit forming 
terephthalate (WARNING: May be habit forming), 224 mg aspirin, 160mg ph 
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Plasmanate” plasma protein fraction (PPF) 
provides fast, predictable volume expan- 
sion in hypovolemic shock. It saves whole 


blood, eliminates crossmatching and refrig- 


eration requirements. Cutter developed 
PPF first... and the Plasmanate:« brand is 
still number one. 


Plasmanate 


Plasma Protein Fraction (Human) 
5% USP 


Cutter Biological , 


Division of Cutter Laboratories, Inc 
Berkeley, CA 94710 
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Plasma Protein Fraction (Human) 
5% USP 


Summary of Prescribing Information 


DESCRIPTION Each 100 mi of Plasma 
Protein Fraction (Human), 5% U.S.P— 
Plasmanate* —contains 5.0 g selected 
plasma proteins, 0.46 g sodium chloride 
U.S.P, and 0.25 g sodium acetate 
U.S.P. it is buffered with sodium car- 
bonate and stabilized with 0.004 M 
sodium caprylate and 0.004 M 
acetyltryptophan. The plasma proteins 
consist approximately of normal human 
albumin, 88%; alpha globulin, 7%; and 
beta globulin, 5% as determined by 
electrophoresis. The concentration of 
these proteins is such that this solution 
is isooncotic with normal human 
plasma and is isotonic. The approxi- 
mate concentrations of the significant 
electrolytes in Plasmanate* are: 
sodium, 145 mEq per liter; potassium, 
0.25 mEq per liter and chloride, 85 mEq 
per liter. 


ACTIONS In normal human volunteers, 
Plasmanate* has resulted in an in- 
creased biood volume which has lasted 
up to forty-eight hours. Clinical experi- 
ence has indicated that it is an ade- 
quate replacement for human plasma 
in the treatment of shock and is a suitable 
means of providing human proteins for 
their osmotic effect. 


CONTRAINDICATIONS Plasmanate* is 
contraindicated for use in patients on 
cardiopulmonary bypass. Severe hy- 
potension has been reported in such 
patients when given Plasma Protein 
Fraction. 

Plasma Protein Fraction may be 
contraindicated in patients with severe 
anemia, congestive heart failure, or 
increased blood volumes. 
PRECAUTIONS Rapid infusion of 
Plasmanate* (greater than 10 mi/ 
minute) has produced hypotension in 
patients undergoing surgery or in the 
pre- or post-operative period. Blood 
pressure should be monitored during 
use and infusion slowed or ceased if 
sudden hypotension occurs. 

Plasrnanate* does not provide coag- 
ulation factors and therefore does not 
correct disorders of coagulation. 


ADVERSE REACTIONS Hypotension 
may occur, particularly following rapid 
infusion or intra-arterial administration 
to patients on cardiopulmonary bypass. 
The blood pressure may normalize 
spontaneously after the slowing or dis- 
continuation of the infusion. Vasopres- 
sors will also correct the hypotension. 
Flushing, urticaria, back pain, nausea 
and headache have been occasionally 
reported by conscious patients. 


HOW SUPPLIED Plasmanate’ is avail- 
able in a 50 mi vial (pediatric size) and 
250 and 500 mi flasks complete with 
ready-to- use administration set. 


Cutter Biological 


Division of Cutter Laboratories, Inc. 
Berkeley, CA 94710 





ATLAS OF APPLIED 
VASCULAR SURGERY 


By KIYOSHI INOKUCHI, M.D., 
and AKIRA KUSABA, M.D. 





Here is a unique and timely atlas text describing 
the wide variety of diseases and lesions that have 
been successfully treated through vascular anas- 
tomoses performed with a new stapling instrument 
originated and perfected by Dr. Inokuchi. 


The extensive experiences of the authors with ves- 
sel suturing equipment have extended the use of 
these instruments beyond the repair and recon- 
struction of vessels, to other areas of surgery. For 
example, use of the Inokuchi stapling instrument 
has made possible the free transplantation of intes- 
tine as a reconstruction of the cervical esophagus. 


A highlight of the book is a discussion of the many 
problems and difficulties which arise in portacaval 
shunt for portal hypertension. The authors have 
realized success in this operation and describe a 
new technique—left gastric venous-caval shunt. 


This highly descriptive book contains details on 
the design of the Inokuchi vascular stapler and 
step-by-step instructions on its use and applica- 
tions. Many of the operations performed utilizing 
the device are discussed, describing the 
techniques used and giving case histories. 


198 pages / 301 illustrations, including 68 photographs. 
11 in color / 21 Tables / 1975 / $57.00. 
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Lippincott 


J. B. Lippincott Company 
East Washington Square e Phila., Pa. 19105 
Please send me: 
Z ATLAS OF APPLIED 





VASCULAR SURGERY $57 00 
Mame. eoe ei LL Lame Le LLL Aie 
ROUIBSS 0o x a LU iud ene 
City s eec c State ZO 


[; Payment enciosed [7] Charge and bill me 
Save postage & handling Pius postage & handing 


Also available at your medical bookstore | AS 5/79 
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New Second Edition! 


HERNI 


Edited by 


Lloyd M. Nyhus, M.D. 
and 
Robert E. Condon, M.D. 





Lippincott 


J. B. LIPPINCOTT COMPANY 


East Washington Square e Phila., Pa. 19105 
In Canada: J. B. Lippincott Company of Canada Ltd. 


75 Horner Avenue, Toronto, Ontario M8Z 4X7 


Please send me: 


Nyhus & Condon: HERNIA 2nd Ed. ........ $59.00 
Name 

Address 

s A———  —— Dee——HÉÁR Lf 


o Payment enclosed 
(Save postage and handling) 


Also available at your medical bookstore. AS 5/79 








O Charge and bill me 
(Plus postage and handling) 


"The book to end all books on hernia” .. . "Magnifi- 
cent"... ‘recommended unreservedly”... “a sum- 
mation of today's best total hernia knowledge” are 
just a small sampling of the international acclaim 
which greeted the publication of the first edition of 
this major work on hernia. Dr. Nyhus has now joined 
with a new co-editor, the noted surgeon Dr. Robert E. 
Condon, to bring this tremendous opus up-to-date in 
a New (2nd) Edition. 


The many additions and revisions to this classic text 
fulfill the editors' goal of bringing together, in one 
definitive volume, all established and innovative 
concepts of hernial etiology, diagnosis, and repair. 
They reflect the current emphasis on specific types of 
hernias and certain therapeutic techniques. For 
example, of special interest in this edition is the 
considerably expanded section on hernias of the 
diaphragm, which represents the only truly compre- 
hensive review of this clinically important condition 
that is presently available. A helpful discussion of the 
Shouldice approach and experience is also included. 


The popular format of the original book has been 
retained, giving the readers the very best, most up-to- 
date information in every area of hernial surgery, 
from world-renowned contributors. The chapters are 
again followed by Specia/ Comments from invited 
experts, followed by Editorial Comments by the 
editors. 


782 Pages 
2nd Edition, 1978 


457 Illustrations 
$59.00 
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ICAR 





[Ticarcilin Disodium] - 


AND CERTAIN AMINOGLYCOSIDES 
^. MAY PROVE 
THERAPEUTICALLY SUPERIOR 


BROADER ANTIBACTERIAL 
COVERAGE 


The concomitant use of TICAR and gentamicin or 
tobramycin provides a wider in vitro antimicrobial 
spectrum than each antibiotic alone* Range includes 
Bacteroides species such as B. fragilis and other 
anaerobic bacteria. 


REDUCTION OF MICS 


TICAR with gentamicin or tobramycin in vitro often — 
reduces the Minimum Inhibitory Concentrations 
(MIC'9) of these antibiotics against Pseudomonas | 
aeruginosa by a factor of 4 or more.T (An important 
consideration when aminoglycoside serum levels are 
similar to the MIC's of the Pseudomonas strain.) 


EFFICACY IN NEUTROPENIC | 
PATIENTS 


TICAR is '... effective regardless of the patient's 
neutrophil count’ while gentamicin and tobramycin 
are reported to be only minimally effective in 
neutropenic patients? 


*Not all strains are susceptible. in vitro susceptibility shouid not be translated 
to clinical effectiveness. 

tData on file, Medical Department, Beecham Laboratories. 

tNumber of patients responding/total number of patients evaluated. 

1. Bodey GP et al: Management of Bacterial Infections in Cancer Patients. 
Chemotherapy. Reprinted with permission from: Proceedings of the 9th 
Internationai Congress of Chemotherapy, London. 1975, f, Clinical Aspects 
of Infections. 

2. Parry MF, Neu HC: A comparative study of ticarciliin plus tobramycin 
versus carbenicillin plus gentamicin for the treatment of serious infections 
due to Gram-negative bacilli. American Journal of Medicine 64:961-966, 1978. 

3. Murillo J, et al: Comparison of serum bactericidal activity among three 
antimicrobial combinations. Antimicrobial Agents and Chernotherapy 
13(6):992-996, 1978. 

4. Neu HC. Parry MF: Ticarciilin in serious infections. Read before the Ticarcillin 
International Symposium, Burgenstock. Switzerland. September. 1977 
Please see brief summary of prescribing information on next page. 


|. TICAR AND 
GENTAMICIN OR TOBRAMYCIN. 
SUPERIOR CLINICAL RESULTS 


With Tobramycin: | . 
Patients "... responded more frequently..:? when 
TICAR was used concomitantly with tobramycin: 


Clinical Efficacy in Pulmonary Infections 
Due To Pseudomonas aeruginosa 


(Adapted from Parry and Neu) 


92% N 70% 


(33/36)t | (28/40)t 





TICAR/ o Carbenicillin/ 
Tobramycin : : Gentamicin 


"The combination of TT [TICAR and tobramycin] 
appears to be superior to CG [carbenicillin and 
gentamicin] for the treatment of pulmonary infections 
due to Pseudomonas aeruginosa’* 


With Gentamicin: 

"T + GITICAR and gentamicin] is an extremely useful 
initial antimicrobial regimen for empiric therapy of 
febrile episodes in granulocytopenic cancer patients: ? 


"Ticarcillin is a safe and highly effective parenteral 
semi-synthetic penicillin..? for serious Pseudomonas 
infections due to susceptible strains? 


Beecham 
laboratories 
BRISTOL, TENNESSEE 37620 
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TICAR 


(Sterile Ticarcillin Disodium) 


for Intramuscular or Intravenous Use 
For complete prescribing information, consult official package insert 


ACTIONS: Ticarcillin is bactericidal; it is not absorbed orally, there- 
fore, it must be administered intravenously or intramuscularly 


INDICATIONS: TICAR (Ticarcillin Disodium) is indicated for the 
treatment of the following infections 
Bacterial septicemiat 
Skin and soft-tissue infections t 
Acute and chronic respiratory tract infections t T 
Tcaused by susceptible strains of Pseudomonas aeruginosa, 
Proteus species (both indole-positive and indole-negative) 
and Escherichia Coli 
t (Though clinical improvement has been shown, bacterio- 
logical Cures Cannot be expected in patients with chronic 
respiratory disease or cystic fibrosis.) 
Genitourinary tract infections (complicated and uncomplicated) 
due to susceptible strains of Pseudomonas aeruginosa, Pro- 
teus species (both indole-positive and indole-negative) 
Escherichia coli, Enterobacter and Streptococcus faecalis 
(enterococcus) 

Ticarcillin is also indicated in the treatment of the following 

infections due to susceptible anaerobic bacteria 

(1) Bacterial septicemia 

(2) Lower respiratory tract infections such as empyema. anaerobic 
pneumonitis and lung abscess 

(3) Intra-abdominal infections such as peritonitis and intra-abdomi- 
nal abscess (typically resulting from anaerobic organisms resi- 
dent in the normal gastrointestinal tract). 

(4) Infections of the female pelvis and genital tract such as endo- 
metritis, pelvic inflammatory disease, pelvic abscess and 
Salpingitis 

(5) Skin and soft-tissue infections 
Although Ticarcillin is primarily indicated against Gram-negative 

infections, its in vitro activity against Gram-positive organisms 

should be considered in treating infections caused by both Gram- 
negative and Gram-positive organisms 

ased on the in vitro synergism between Ticarcillin and genta- 
micin sulfate or tobramycin sulfate against certain strains of 

Pseudomonas aeruginosa, combined therapy has been successful, 

using full therapeutic ch 
Culturing and susceptibility testing should be performed initially 

and during treatment 


CONTRAINDICATIONS: A history of allergic reaction to any of the 
penicillins is a contraindication 


WARNINGS: sare may occur, especially in patients with an 
allergic diathesis. Check for a history of allergy to penicillins, 
cephalosporins or other allergens. If an allergic reaction occurs, the 
drug should be discontinued unless, in the opinion of the physician, 
the condition being treated is life-threatening and amenable only to 
Ticarcillin therapy. Serious anaphylactic reactions require immediate 
emergency treatment with epinephrine, oxygen, intravenous steroids 
and airway management 

Some patients receiving high doses of Ticarcillin may develop 
hemorrhagic manifestations associated with abnormalities of coagu- 
lation tests. Patients with renal impairment, in whom excretion of 
Ticarcillin is delayed, should be observed for bleeding manifesta- 
tions. Such patients should be dosed strictly according to recom- 
mendations. If bleeding manifestations appear, Ticarcillin treatment 
oe discontinued and, if necessary, appropriate therapy in- 
Stitute 


PRECAUTIONS: During prolonged treatment, periodic checking for 
organ system dysfunction (renal, hepatic and hematopoietic) is 
advisable. If overgrowth of resistant organisms occurs. the appro- 
priate therapy should be initiated 

since the theoretical sodium content is 5.2 milliequivalents (120 
mg) per gram of Ticarcillin, electrolyte and cardiac status should 
be monitored carefully 

In a few patients receiving intravenous Ticarcillin, hypokalemia 
has been reported. Serum potassium should be measured 
periodically 


USAGE DURING PREGNANCY: Reproduction studies have been 
performed in mice and rats and have revealed no evidence of 
impaired fertility or harm to the fetus due to Ticarcillin. There are 
no well-controlled studies in pregnant women, but investigational 
experience does not include y^ positive evidence of adverse 
effects on the fetus. Although there is no e defined risk, 
such experience cannot exclude the possibility of infrequent or 
subtle damage to the fetus. Ticarcillin should be used in pregnant 
women only when clearly needed 


ADVERSE REACTIONS: The following adverse reactions may 
occur: skin rashes, pruritus, urticaria, drug fever, nausea, vomiting, 
anemia. Spell leukopenia, neutropenia, eosinophilia 
SGOT and SGPT elevations have been reported. Patients, especially 
those with impaired renal function, x experience convulsions or 
neuromuscular excitability when very high doses of the drug are 
administered 

Local reactions at the site of injection have been reported 
Vein irritation and phlebitis can occur, particularly when undiluted 
solution is directly injected into the vein. 


DOSAGE AND ADMINISTRATION: Usual adult recommended dos- 
age in bacterial septicemia, respiratory tract infections, skin and 
soft-tissue infections, intra-abdominal infections and infections of 
the female pelvis and genital tract, is 3 grams by intravenous in- 
fusion every 3, 4 or 6 hours depending on weight and severity of 
infection; in uncomplicated urinary tract infections, 1 gram I.M. or 
direct I V. q.i.d.; in complicated urinary tract infections, 3 grams q.i.d 
by I.V. infusion 

Please consult official package insert for details on dosages for 
ping with renal insufficiency, children, neonates and directions 
or use 


Supplied 
1 Gm, 3 Gm and 6 Gm Standard Vials 
3 Gm and 6 Gm Piggyback Bottles 


Beecham 


laboratories 


BRIST TENNESSEE 3762 
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University Microfilms International 
300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. : 


Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 
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Hollister : 
Joop. 9m 

ostomy = - 
metho 


Replacing the traditional glass or plas- 

€. tic rod with the Hollister method can 
vastly simplify the management of a 
transverse colostomy. 





The typical rod-supported stoma is practically 
impossible to fit with a secure drainage appli- 
ance; odor and soiled bedclothes are probable 
and skin irritation is likely. The Hollister method 
uses a unique folding colon support— the Loop 
Ostomy Bridge- that /ies flat. This offers a major 
advantage over conventional loop procedures: 
ability to seal an appliance firmly to the skin. The 
Hollister karaya gasket (photo) is trimmed to fit 
the stoma and laid down over the bridge— hug- 
ging the skin and isolating it from fecal discharge. 

A An odorproof pouch (illustration below) secures 
the drainage yet leaves the stoma visible and 
accessible. 





To minimize the mess— and hazard-— of fecal 
spillage, you can place the skin-protecting gas- 
ket beforethe stoma is matured. 
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Write for professional literature and an oppor- 
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Braided Polyester 
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because. . . there is a difference. 
DEKNATEL braided polyester sutures are: 


e smoother, for better tie-down 
* softer, for greater knot security 
o finer (size for size), for less bulk 


1. WHICH IS SMOOFHER? 





2. WHICH IS SOFTER, MORE F 
3. WHICH IS FINER 


4. WHICH ARE YOUIUSING? 


| DEKNATEL| 


“SUTURE COMPARISON KIT 
* Of 250 surgeons who compared Polydek® , Tevdek? , and, ETHIBOND®, 212 


chose Deknatel as the smoother, softer, finer suture. 


TEE | na" A DIVISION OF HOWMEDICA, INC. 
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brand of sterile 


cefazolin sodium 


(lyophilized) 


ANCEF egets to the si 











to help eliminate 


e d 

ections* 
Most infections can be treated with 500 mg. 
or | gram of 'Ancef every 8 hours. 


*A ncef’ is indicated in the treatment of the following 


serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolvtic 
streptococci. 


ena peas p i pu E to is dl 





p nere the pr MEA of rheumatic fever. 
‘Ancef is effective in the eradication of streptococci from 


the nasopharynx; however, data establishing the efficacy of 
‘Ancef’ in the subsequent prevention of rheumatic fever are 
not available at present. 

Urinary tract infections due to Escherichia colt, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 

Skin structure infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant), group A beta- 
hemolvtic streptococci and other strains of streptococci. 
Biliary tract infections due to Escherichia coli, various strains 
of streptococci, Proteus mirabilis, Klebstella species, and 
Staphylococcus aureus. 

Bone and joint infections due to Staphylococcus aureus. 
Genital infections (1.e., prostatitis, epididymitis) due to 
Escherichia colt, Proteus mirabilis, Klebsiella species, and some 
strains of enterococci. 

Septicemia due to Streptococcus pneumoniae (formerly D. 
pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), Proteus mirabilis, Escherichia coli, and 
Klebsiella species. 

Endocarditis due to Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic 
streptococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to 'Ancef. 





ANCEF in 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Injection: 250 mg., 500 mg., and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 
Contraindications: ANCEF (STERILE CEFAZOLIN SODIUM, 
SK&F) IS CONTRAINDICATED IN PATIENTS WITH KNOWN 
ALLERGY TO THE CEPHALOSPORIN GROUP OF ANTI- 
BIOTICS. 

Warnings: BEFORE CEFAZOLIN THERAPY IS INSTITU TED, 
CAREFUL INOUIRY SHOULD BE MADE CONCERNING 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALO- 
SPORINS AND PENICILLIN, CEPHALOSPORIN C DERIVA- 
TIVES SHOULD BE GIVEN CAUTIOUSLY IN PENICILLIN- 
SENSITIVE PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 
There is some clinical and laboratory evidence of partial cross 
allergenicity of the penicillins and the cephalosporins, Patients have 
been reported to have had severe reactions (inc ludi ng anaphylaxis) to 
both drugs. 
Anv patient who has demonstrated some form of allergy, particulariv 
to drugs, should receive antibiotics cautiously. No exception should be 
made with regard to ‘Ancef’. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 

Jsage in Infants: Safety for use in prematures and infants under ! 
month of age has not been established. 

Precautions: Prolonged use of ‘Ancef may result in the overgrowth al 
nonsusceptible organisms. Careful clinical observation of the patient is 
essential. 

When ‘Ancef is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction lor glucose in the urine 
of patients on ‘Ancef’ has occurred with Clinitest® tablets solution. 
Adverse Reactions: The following reactions have been reported: 
Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
philia have occurred. Blood: Neutropenia, leukopenia, thrombocy- 
themia and positive direct and indirect Coombs tests have occurred, 
Hepatic and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Gastrointestinal: Nausea, anorexia, 
vomiting, diarrhea, oral candidiasis (oral thrush) have been reported. 
Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
noted. Other reactions have included genital and anal pruritus, genital 
moniliasis, and vaginitis. 

How Supplied: Ancef® (sterile cefazolin sodium, SK&Fj— supp lied in 
vial pé a lent to n) mg. f on mg- or | pom of ce fazolin; in FIBEY- 
of ce lona iid in B Bulk V ias equiv acuti to gra ams e: 

i0 grams of cefazolin. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 


SKSSF 


a Smithi&ine company 








€MPIRIN COMPOUND 
c CODEINE 


Each tablet contains: aspirin, 227 mg; phenacetin, 162 mg; and caffeine, 

32 mg; plus codeine phosphate in one of the following strengths: *4-—60 EI] 
mg (gr 1); *3—30 mg (gr '); *2—15 mg (gr '4); and * 1—7.5 mg (ar ¥), 
(Warning —may be habit-forming). 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 
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ISSN 0003-4932 ANSUAS 


- ANNALS 


of 
URGER 


À Monthly Review of 
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Dilaüdi 


hydromorohone HCI 








The first step after injectables in post-op analgesia. 


Description: Dilaudid is hydromorphone, a hydro- 
genated ketone of TOS 

tndications: For relief of moderate to severe pain 
Contraindications: Suspected increased intracra- 
nial pressure, status asthmaticus. 

Warnings: May be habit forming with a potential for 
addiction equivalent to morphine in equi-analgesic 
doses. Tolerance may also occur. As with all narcot- 
ics, use in early pregnancy only when expected bene- 
fits outweigh risks 

Adverse Effects: Nausea, vomiting, diarrhea, con- 
stipation, anorexia and somnolence may occur al- 
though unlikely with appropriate dose selection 
Dosage and Administration: Dosage must be indi- 
vidualized. The usual adult dose is 2 mg every 4-6 


hours, as necessary, for moderate to moderately se- 
vere pain. For more severe pain, 3-4 mg or more every 
4-6 hours, as necessary, may P required 
MANSTENE of Overdosage: |f overdosage is treated 
within an hour, emesis and gastric lavage should be 
attempted. Special attention should be given to respi- 
ration and, if depression occurs, it may be an- 
tagonized by the use of naloxone hydrochloride 
(Narcan*)— Endo, nalorphine hydrochloride 
(Nalline*) — Merck Sharp & Dohme or levallorphan 
tartrate (Lorfan*) — Roche, as recommended by the 
manufacturer. Other supportive measures should be 
applied when indicated 

How Supplied: Dilaudid HC! color coded tablets 
(NOT FOR INJECTION) imprinted with K logo on one 


side and potenc 
mg; orange—2 mg; pink- 


y on other side 


as follows: green—1 


3 mg and yellow —4 mg 


Available in: 1 mg — bottles of 100 (NDC #0044-1021- 


02), 2 mg — bottles of 100 (NDC 
500 (NDC #0044-1022-03), 3 
(NDC #0044-1023-02), 4 mg 


#0044-1022- 2A and 
mg — bottles of 100 
bottles of 100 (NDC, 


#0044-1024-02) and 500 (NDC #0044-1024-03) 


Knoll Pharmaceutical Company 


Whippany, New Jers 


Member Company, Certified Me 
Representative Institute, Inc 
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Viokase® costs your patients less than other pancreatic preparations 
(Based upon Drug Topics Redbook 1978 published prices.) 


4x N.F. Protease 
6x N.F. Amylase 

10 x N.F. Lipase 
(whole pancreas) 


Twenty- 3 
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Year 
Veteran 
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inthe management of exocrine pancreatic deficiencies 


The effectiveness of Viokase is con- 
firmed by over twenty-five years of 
clinical experience...and it still 
costs your patients less than other 
pancreatic preparations. Current lit- 
erature'* documents the use of Vio- 
kase as a digestive aid in cystic fi- 
Drosis and in exocrine pancreatic 
deficiencies usually due to chronic 
pancreatitis, pancreatectomy or 
obstruction in the pancreas caused 
by malignant growth. 


1. Kafka, E. and Klaser, H.: "Pancreatic Dis- 


ease”, Postgraduate Medicine, 57: 140-145, 


1975. 


terology, 67 :920-925, 1974. 


VIOKASE* 
(pancreatin) 


Description: VIOKASE is a pan- 
creatic enzyme concentrate of por- 
cine origin containing standardized 
amylase, protease and lipase ac- 
tivities plus esterases, peptidases. 
nucleases and elastase. 


The enzyme potency of the tablets 
and powder are: 

Each325 mg. Each 0.75 gram 

Tablet ('/s teaspoonful) 


Lipase, N.F. Units 6,500 15,000 
Protease, N.F. Units 32,000 75,000 
Amylase, N.F. Units 48,000 112,500 


Under conditions of the NF test 
method (in vitro) VIOKASE has the 
following total digestive capacity: 


Each 325 mg. Each 0.75 g. 

Tablet Powder 
Dietary Fat 23 53 grams 
Dietary Protein 32 79 grams 
Dietary Starch 48 112 grams 


2. Long, W.B. and Weiss, J.B.: Gastroen- « VIOKASE Tablets are not enteric 


coated. 


Indications: As a digestive aid in 
Cystic fibrosis and in exocrine pan- 
creatic deficiencies usually due to 
chronic pancreatitis, pancreatec- 
tomy or obstruction in the pancreas 
caused by malignant growth. 


Administration and Dosage: 
Powder: Dosage to patients with 
cystic fibrosis: Ys teaspoon (0.75 
grams) with meals. 


VIOBIN CORPORATION 


A Subsidiary of A.H. Robins Company 


Monticello, IL 61856 


Tablets: Dosage to patients with cys- 
tic fibrosis or chronic pancreatitis 
—1 to 3 tablets with meals. For aid- 
ing digestion in patients with pan- 
createctomy or gastrectomy—1 to 2 
tablets taken at 2-hour intervals, or 
as directed by physician 


Caution: Federal law prohibits dis- 
pensing without prescription 


Warnings: Avoid inhalation of 
powder. 


Precautions: Use with caution in 
patients known to be allergic to pork 
protein. 


How Supplied: 

Powder: Bottles of 4 ounces and 8 
ounces 

Tablets: Bottles of 100 and 500 


Literature Available: Complete |it- 
erature available upon request in- 
cluding information on BEEF VIO- 
KASE DERIVED FROM BEEF PAN- 
CREAS FOR THOSE EXCEPTIONAL 
PATIENTS ALLERGIC TO PORK 


MD 


ux 
> ieee 4 1o a 


~ 





MA 


Nipitintliegut. 


F. 





Torecan can help control nausea 
and vomiting with dual action:* 
1) against circulating emetics 


(atthe CTZ) 


2) against emetic sights, emotions, 
and organ insults (at the TVC) 


In using Torecan, the physician 


should consider the adverse 


reactions which are associated 
with the drug specifically and 


phenothiazines generally.** 


Torecan 


(thiethyloerazine) e 


tranquilizer. 


a Its not for sedative use. 
a It'S not intended as a 


a Its not an antihistamine. 


symptoms. 


s Its not intended for psychotic 


*As shown in animal studies; TVC — True 


Vomiting Center, CTZ — Chemoreceptor 


Trigger Zone. 


**Please see brief summary for detailed 
information concerning potential 


adverse reactions. 





Injectable—10 mg/2ml (thiethylperazine malate, NF) 


for IM injection only 


Suppositories—10mg (thiethylperazine maleate, NF) 


Tablets—10 mg (thiethylperazine maleate, NF) 


Torecan® ('hiethylperazine) 

Tablets, Suppositories and Injection 
Contraindications: Severe CNS depression, 
comatose states, and in patients who have 
demonstrated a hypersensitivity to phenothiazines 
(e.g.. blood dyscrasias, jaundice). Because 
severe hypotension has been reported after the 
intravenous administration of phenothiazines, this 
route of administration is contraindicated. The 
drug is contraindicated in pregnancy 

Warnings: Phenothiazines are capable of 
potentiating CNS depressants as well as atropine 
and phospForous insecticides. The drug may 
impair mental and/or physical ability required in 
the performance of potentially hazardous tasks 
such as driving a car or operating machinery 
Postoperative Nausea and Vomiting’ When used 
to control postoperative nausea anc vomiting in 
patients undergoing elective See procedures, 
restlessness and postoperative CNS depression 
during anesthesia recovery may occur. Possible 
postoperative complications of a severe degree of 
any of the known reactions of this class of drug 
must be considered. Postural hypotension may 
occur after an initial injection, rarely with the 
tablet or suppository. Do not use with epinephrine 
in the treatment of drug-induced hypotension as 
phenothiazines may induce a reversed epinephrine 
effect. The most suitable vasoconstrictor agents 
are levarterenol and phenylephrine. The use of 
Torecan has not been studied following intra- 
Cardiac and intracranial surgery. Not recom- 
mended for use in children under 12 years of age, 
or in nursing mothers since safety and efficacy 
have not been established 


Precautions: Convulsions and abnormal move- 
ments such às extrapyramidal symptoms have 
occurred. The varied extrapyramidal symptom 
complex is more likely to occur in young adults 
and children. Extrapyramidal effects must be 
treated by reduction of dosage or cessation of 
medication. For treatment of nausea and/or 
vomiting associated with anesthesia and surgery, 
the drug should be administered by deep intra- 
muscular injection at or shortly before the 
termination of anesthesia 


Adverse Reactions: CNS: convulsions, extra- 
pyramidal symptoms such as dystonia, torticollis, 
oculogyric crisis, akathisia and gait disturbances, 
occasional cases of dizziness, headache, fever 
and restlessness have been reported 

Drowsiness may occur initially on injection but is 
usually alleviated by a reduction in dosage 
Dryness of the mouth and nose, blurred vision, 
tinnitus; sialorrhea and altered gustatory sensa- 
tion. Peripheral edema of the arms, hands and 
face. Cholestatic jaundice; cerebral vascular 
spasm and trigeminal neuralgia have been 
reported occasionally. The following have occurred 
with phenothiazine derivatives and should be 
considered: agranulocytosis, leukopenia, 
thrombocytopenia, aplastic anemia, pancytopenia, 
eosinophilia, leukocytosis; miosis, obstipation, 
anorexia, paralytic ileus; erythema, exfoliative 
dermatitis and contact dermatitis; jaundice, biliary 
Stasis. Hypotension, rarely leading to cardiac 
arrest; ECG changes. Akathisia, agitation, motor 
restlessness, dystonic reactions, trismus, torti- 
Collis, opisthotonos, oculogyric crises, tremor, 
muscular rigidity, akinesia, some of which have 








persisted for several months or years especially 
in patients of advanced age with brain damage 
Menstrual irregularities, altered libido, gyneco- 
mastia, weight gain; false positive pregnancy 
tests. Urinary retention, incontinence; fever, 
laryngeal edema and angioneurotic edema, asthma 
Hyperpyrexia, behavioral effects suggestive of a 
paradoxical reaction, including excitement, bizarre 
dreams, aggravation of psychoses and toxic 
confusional states. ECG changes. While there is 
no evidence that ECG changes are in any way 
precursors of any significant disturbance of 
cardiac rhythm, sudden and unexpected deaths 
apparently due to cardiac arrest have been 
reported in a few instances in hospitalized 
psychotic patients previously showing character- 
istic ECG changes. A peculiar skin-eye syndrome. 
which is marked by progressive pigmentation of 
areas of the skin or conjunctiva and/or accom- 
panied by discoloration of the exposed sclera and 
cornea, has also been recognized as a side effect 
following long-term treatment. Opacities of the 
anterior lens and cornea described as irregular or e 
stellate in shape have also been reported 

Drug Interactions: Phenothiazines are capable of 
potentiating CNS depressants (e.g., anesthetics, 
opiates, alcohol, etc.) as well as atropine and 
phosphorous insecticides. The drug may induce a 
reversed epinephrine effect on occasion 

For complete details, please see full prescribing 
information 


Boehringer Ingelheim 


Boehringer Ingelheim Ltd. 
Ridgefield, CT 06877 
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Just one pathogen species missed by an 
antiseptic can cause serious problems. That is 
why scrubbing and prepping leave no room for- 
compromise with the quality of an antiseptic. 
A small difference in cost is not worth the risk. 


ram-positive and gram-negative bacteria, Uncompr omising Lu 


BETADINE Microbicides promptly kill ed \ 
ungi, viruses, protozoa and yeasts. antisepsi s for scrubbing | 


BETADINE Microbicides have been and prepping 


documented specifically by name—and in the 
same formulations you employ in practice— | 
in over 650 published reports encompassing 
thousands of clinical procedures. 

BETADINE Microbicides were also chosen 
by NASA for disinfection procedures in Apollo 
splashdowns and in the Skylab mission. 


(29) 


@ 


@) 


i l *In the rare instances of local irritation or sensitivity, 
— . BETADINE Surgical Scrub*—for surgical ^ discontinue use by the individual. 
scrubbing and patient degerming. 


. BETADINE Solution or BETADINE 


Aerosol Spray—for patient prepping and Purdue Frederick 
postoperative antisepsis on INCISIONS. ©Copyright 1979, The Purdue Frederick Company/Norwalk, CT 06856 
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Bacteroides 


may be implicated 


in a number of clinical situations, 


including... 

e septic abortions 
e deep wounds 

e bacteremia 


e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always 
recommended prior to instituting 
therapy with Chloromycetin 
(chloramphenicol). However, in 
some situations, it may be neces- 
sary to administer Chloromycetin 
before sensitivity tests have been 
completed. 


Bacteroides are the most prevalent 
microbial flora of man. They are 
anaerobic, aero-intolerant, non- 
sporeforming, nonmotile, gram- 
negative bacilli. They most often 
appear in mixed infections, and are 
highly opportunistic. Further, they 
are very difficult to culture. 


Under normal conditions, bacte- 
roides are benign. But in infectious 
situations they can be extremely 
virulent. 


Fortunately, most bacteroides 
infections are susceptible to 
Chloromycetin (chlorampheni- 

col) therapy. Yet, all too often their 
presence goes undetected. So 
today, many authorities recommend 
early—and vigorous—treatment 
with Chloromycetin when the 
clinical impression suggests that a 
Bacteroides infection is present. 


Chloromycetin must be used only 
in those serious infections for 
which less potentially dangerous 


drugs are ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the M 
conservative course. For, in such F 
situations, the benefits-to-risk ratio 
with Chloromycetinis very favorable. 


See next page for full prescribing 
information. 
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Prescribing information—Chloromycetin 
(chloramphenicol) Sodium Succinate 
For intravenous administration 


WARNING 

Serious and fatal blood dyscrasias {aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. in addi- 
tion, there have been reports of aplastic anemia 
attributed to chioramphenicol which later termi- 
nated in leukemia, Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chioramphenico! must 
not be used when less potentially dangerous 
agents will be effective, as described ín the 
Indications section. It must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: tt is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE iS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


t. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 


2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 


3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 mi of a 1096 solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq} of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. It is particularly active against Sa/moneila 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 

Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/ka/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mog/mi over the 
48-hour period, Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 68% to a 
high of 99% over a three-day period. From 8% to 12% 
of the antibiotic excreted is in the form of free chior- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred mes imi 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chioramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
aiso detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 
in maternal blood. 

INDICATIONS 

in accord with the concepts in the Warning Box and 
this indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However. chioramphenico! may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as possible if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 
it is not recommended for the routine treatment of 
the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 
accordance with the concepts expressed above. 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
c) Rickettsia 
d) Lymphogranuloma-psittacosis group 
6€) Various gram-negative bacteria causing bacte- 
eee meningitis, or other serious gram-negative infec- 
ions 
f) Other susceptible organisms which have been 
demonstrated to be resistant to ali othar appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


4in the treatment of typheid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chioramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacteria! infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
abie to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible, Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3, Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration. should be determined st appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenico! readily crosses the pla- 
centai barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome}. 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels shouid 
be carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

à. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy. appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chicramphenicol 
is bone marrow depression. Serious ard fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytepenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penía is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow deptession, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptiy to the withdrawal of chloramphenicol. 

An exact determinatíon of the risk of serious and 
fata! blood dyscrasias is not possible because of lack 
of accurate information regarding (f) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

in a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1987, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2, Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis. diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chicramphenico!, Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 


4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur, Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. "Gray Syndrome” 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The follcwing 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a! In most cases, therapy with chloramphenicoi had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c] The symptoms appeared in the following order: 
(13 abdominal distension with or without emesis; 
(2) progressive pallid cyanosis, 

(3| vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d: The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations. of chloramphenicol 
(over $0 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence cf the 
associated symptomatology frequently reversed the 
process with complete recovery, 


ADMINISTRATION 


Chioramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chioramphenical by mouth. 

The following method of administration is recom- 
mended: 

intravenously as a 10% (100 mg/ml) solution to be 
infected over at least a one-minute interval. This is pre- 
pared by the addition of 10 mi of an aqueous diluent 
such as water for injection or 5% dextrose injection. 


Aduits DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Aduits with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crate the drug. in instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood fevels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 ma/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-terrn infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into fcur doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in ali premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired ín adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (in- 
formation available on request.) 


HOW SUPPLIED 
NDC 0071-1089-10 (Steri-Vial& No. 57) 

Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per milliliter 
(1 g/10 ml). Available in packages of 10 viats. 
CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat OĦ RJ 
PD-JA-1280-2-P (2-75) 
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No pumps 
Allows continuous gravity-flow 
administration. 


Lightweight 
Ambulatory patients can maneuver 
with more ease. 


Be F Eliminates jerry-rigging 
r1 A single component that's disposable. 
i AN. o Saves time for the entire staff. 


\ frm Economical 
m | i) Just add Vivonex HN and a feeding tube. 













Ll Bi 
. Simple flow regulation 
» 
t ri ^ T “The plastic bag administration set and a 
eo ges d microdrip chamber permit accurate 
; En administration during a wide range of rates. 


The elimination of the need for an infusion 
pump renders the technique less expensive 
and cumbersome. The patients may be fully 
ambulatory while receiving therapy ^! 


^ 
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Special... Special...because it 
because it's delivers Vivonex' HN. 


VIVONEX HN provides complete enteral nutrition 
with free amino acids. Being truly elemental, it 
requires minimal digestion and allows maximal 
absorption. The extremely low viscosity allows 
Easy-to-fill pouch Vivonex HN to flow continuously, at any rate, 


Holds up to 1 liter of without clogging. 
Vivonex HN; 100-ml " l i , . 
calibrations add accuracy. Increasingly, these diets are used in patients 


with fistulas, inflammatory bowel disease, partial 
obstruction, and malabsorption— states for which 


ERUIT pouch total parenteral nutrition was once considered most 
apum = 

Can be opened and closed appropriate. 

without weakening. VIVONEX HN—the only elemental high nitrogen 

Permits volume or — diet —has “...a nitrogen to calorie ratio of 1:150— 

concentration changes s: "3 

Mi Wir cat train a the best ratio for anabolism. "? By continuous 

medications. administration of Vivonex HN via the Vivonex 


Delivery System, the same positive nitrogen 
balance, weight gain, and accelerated wound 
healing can be achieved as with parenteral 
hyperalimentation, but without the catheter-induced 





Unique drip thrombophlebitis, sepsis, and patient discomfort. 
meter | | | 
P Information on Vivonex HN usage and precautions accompanies the 
Allows simple flow- product and should be reviewed before use. 
rate monitoring. 
Microdrops/minute Norwich-Eaton Pharmaceuticals 


equate to ml/hr for sito En Products, Inc. 
desired flow rate 


(60 drops-1 ml; 60 . 
drops/min- 60 ml/hr). X 


Screw clamp 


fr Finely threaded for 
precise adjustment. 






Male Luer "Y 
Fits most small-caliber 
feeding tubes. 


=, VIVONEX 


DELIVERY i 





SYSTEM 
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ANNALS OF SURGERY is a monthly journal which 
considers for publication original articles in the 
field of surgery. It is the oldest continuously pub- 
lished journal in the English language solely 
devoted to the surgical sciences. The Editorial 
Board considers only papers judged to offer sig- 
nificant contributions to the advancement of 
surgical knowledge. 


Contriputions. Four typed copies of the 
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Manuscripts and references should be typed 
double spaced on one side of 8% x 11 paper 
leaving wide margins. Authors should retain a 
complete copy of the manuscript including illus- 
trations in the event that the manuscripts are lost 
in the mail. A complete address for reprint re- 
quests should be included on the title page to- 
gether with the name of the institution. from 
which the work is being published. 

An abstract of not more than 200 words should 
be placed at the beginning of the manuscript. Tt 
should accurately reflect the paper and provide 
readers with a reliable impression of the contents 
and conclusions of the work. 

Digits one to ten should be spelled out, ex- 
cept when used for units of measurement (time, 
weight, volume, dosage, degrees) percentage, or 
when decimals are involved; for numbers above 
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Dictionary and Websters International Diction- 
ary may be used as standard references. Scientific 
names for drugs should be used when possible. 
Copyright or trade names of drugs should be cap- 
italized. Units of measurement should be ex- 
pressed in the metric system. Temperature should 
be expressed in degrees centigrade. All contribu- 
tions should be submitted in English. 

Black and white illustrations will be repro- 
duced free of charge, but the publisher reserves 
the right to establish a reasonable limit upon 
the number supplied. Color illustrations will be 
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published at the author's expense. Black and 
white photographs should be in the form of glossy 
prints. Line and wash drawings should be black 
on white paper, with lettering in black india ink 
or transfer lettering, large enough to be readable 
after necessary reduction. Large or bulky illustra- 
tions should be accompanied by smaller glossy 
reproductions of the same. IHlustrations should be 
numbered, the tops indicated, and the author's 
name and the title of the article in brief appear 
on the back. A separate typewritten sheet of 
legends for the illustrations should be supplied. 
An alphabetical list of numbered references 
should appear at the end of the manuscript with 
corresponding numbers in the text. All references 
should be specifically mentioned in the body of 
the manuscript. The list of references should be 
selective with not more than 20 references except 
under unusual circumstances. References should 
conform to the style of the Index Medicus. 
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Now...in mod rate to sever pain 


Important option when 
potent parenteral analgesics 
are indicated 


B Standard doses of Stadol are as 
effective in relieving pain as standard 
doses of both morphine ' and 
meperidine.’ *’ 


E By either I.M. or Il. V. route—pro- 
vides prompt onset of analgesia, 
achieves peak activity rapidly, main- 
tains effects for 3—4 hours. 


E Distinguished by its favorable side 

effects profile, ^^ 7 ^ "—low physi- 
cal-dependence liability, limited respi- 
ratory depressant effect, little nausea 


Unsurpassed pain relief 


3.5 — = 
Moderate to severe pain, all doses I. V. | 
«e Butorphanol tartrate 0.5 mg 
«umm Butorphonol tartrate 1.0 mg 
3.0 uum Butorphanol tartrate 2 0 mg 


2.5 mg 
5.0 mg 
N=116 












us Morphine sulfate 
mæ Morphine sulfate 


2.0} 


Pain relief score 











0 1.0 2.0 


Hours after administration 


Average mean pain relief scores 
In response to butorphanol tartrate 
and morphine sulfate 


In this study ‘’... butorphanol tartrate 

0.5 mg produced greater relief than 
morphine sulfate 2.5 mg and butor- 
phanol tartrate 1.0 and 2.0 mg produced 
greater relief than morphine sulfate 

5.0 mg.” (DelPizzo') 


Morphine 


and vomiting, and low incidence of 
CNS effects other than sedation. 


E 2 mg. of Stadol produces an order 
of respiratory depression similar to 
that caused by 10 mg. of morphine. 
In contrast to morphine, increasing 
Stadol doses yield greater analgesic 
effect,’ without appreciably increas- 
ing liability for respiratory depres- 
sion.'° 


Unsurpassed pain relief 


AT smn = 
Moderate to severe pain. all doses I.M 
amm Butorphanol 1 mg./70 kg 
amm Butorphono! 2 mg./70 kg 
30r emm Butorphonol 4 mg./70 kg 


ss Meperidine 40 mg./70 kg | 
=m Meperidine 80 mg 70 kg 
N= 104 












Pain relief score 





0 me 23 20 ©3630 4.0 


Hours after administration 


Average mean pain relief scores 
In response to butorphanol tartrate 
and meperidine hydrochloride 


In moderate to severe pain, butorphanol 
tartrate provided relief ’’... that was not 
statistically distinguishable from that 


achieved with 80 mg/70 kg meperidine.” 
(Gilbert et al5) 








E The low addictive potential of 
Stadol** is underscored by its narcotic 
antagonist properties. 


Stadol is not recommended for 
patients physically dependent on 
narcotics or with significant pre- 
vious narcotic experience. Its use 
in such patients, without prior 
detoxification, will result in induc- 
tion of withdrawal reactions. 


Limited respiratory depressant effect 


7.0 


5.0 


Displacement of PACO; (Torr) 









Placebo 


—————— —— 
30 60 150 300 


Log dose (g./ kg.) 
Log dose PACO, displacement curves 


In this graph based on alveolar carbon 
dioxide tension (PACO;) measurements, 
the flatter the curve, the less respiratory 
depression. “The flat dose-response curve 
...0f butorphanol may indicate that, 
because of its antagonistic properties, 
there is a limit to its respiratory depres- 
sant effects. (Adapted from Nagashima et al'5) 
Unlike morphine with its steep dose- 
response curve, the magnitude of res- 
piratory depression does not increase ina 
dose-related manner with Stadol, within 
the range of recommended doses. 





Butorphanol 
tartrate 
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Low physical-dependence liability 


like 
slightly 


— 


Don't 


care 0 


Butorphanol (48 mg. /day) 





Initial days on drug 


Preference scores completed by subjects 
during chronic butorphanol tartrate 
administration compared with scores 
from three other groups of subjects re- 
ceiving 30, 120 and 240 mg. of morphine 
daily. (Adapted from Jasinski et al2«) 
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analgesic 


The following table shows a side-by-side clinical comparison 
of Stadol with both morphine and meperidine. 








Clinical 
parameters Meperidine Morphine Stadol 


Schedule II Schedule II Nonscheduled 
moderate to moderate to moderate to 
severe pain severe pain severe pain 

Standard I.M. 75-100 mg. 8-10 mg. 2 mg. 
dose (1 to 4 mg.) 
Standard I.V. 4—10 mg. 1 mg. 

(0.5 to 2 mg.) 








dose 


Usual route of L.M./1.V. I.M./1.V. I.M./I.V. 
administration 


Onset of pain 
relief 








30 minutes 30 minutes less than 30 

I.M., very I.M., very minutes I.M., | 

rapidly I.V. rapidly I.V. very rapidly I.V. | 
— 






























within 1 hour within 1 hour 
I.M., within I.M., within I.M., within 
30 minutes I.V. | 20 minutes I.V. | 30 minutes LV, 


slightly less about 4 hours | 3-4 hours 
than morphine 

| 

— 


dose-related dose-related limited depres- 
depression depression sion—no appre- 
ciable dose- ™ 
related increase 
within the range 
of recommended 
doses. 


Peak analgesic within 1 hour 


activity 













Duration of pain 
relief I.M./I.V. 






Addicting 
potential 
















Respiratory 
effects 

















Data for this table were obtained from: Jaffe, J. H. and Martin, W. R.: Narcotic analgesics and 
antagonists, in The Pharmacological Basis of Therapeutics (Goodman, L. S. and Gilman, A., eds.), 
ed. 5, New York, Macmillan, 1975, pp. 245—283; AMA Drug Evaluations, ed. 3, Chicago, 1977, 
pp. 325—339; and from manvfacturer recommendations. 


6a In moderate, 
to severe pain... 
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Stadol" 
(outonhanal atate) 


INDICATIONS AND USAGE — 

Stadol is recommended for the relief of moderate to severe poin. 
CONTRAINDICATIONS — Stadol should not be administered to patients who have 
been shown to be hypersensitive to it. 

WARNINGS — Patients physically dependent on narcotics: Because of its an- 
tagonist properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 

Due to the difficulty in assessing addiction in patients who have recently received sub- 
stantial amounts of narcotic medication, caution should be used in the administration of 
Stadol. Detoxification of such patients prior to usage should be carefully considered. 
Drug dependence: Special care should be exercised in administering tadol to emo- 
tionally unstable patients and to those with a history of drug misuse. When long-term 
therapy is contemplated, such patients should be closely su ervised. Even though 
Stadol has a low physicol-dependence liability, care HAY be taken that individuals 
who may be prone to drug abuse are closely supervised. It is important to avoid in- 
creases in dose and frequency of injections 4 the patient and to prevent the use of the 
drug in anticipation of pain rather than for the relief of pain. 
Head injury and increased intracranial pressure: Álthough there is no clinical ex- 
perience in patients with head injury, it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in cases of 
head injury can produce effects (e.g., miosis) which may obscure the clinical course of 
patients with head injuries. In such patients Stadol must be used with extreme caution 
and only if its use is deemed essential. 

Cardiovascular effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit (see Clinical Pharmacology), the use of this drug in acute myocardial 
infarction or in cardiac patients with ventricular dysfunction or coronary insufficiency 
should be limited to those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS — Certain respiratory conditions: Because Stadol causes some res- 
piratory depression, it should be administered only with caution and low dosage to pa- 
tients with respiratory depression (e.g., from other medication, uremia, or severe intec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 

Impaired renal or hepatic function: Although laboratory tests have not indicated 
that Stadol couses or increases renal ar hepatic impairment, the drug should be ad- 
ministered with caution to patients with such impairment. Extensive liver disease may 
predispose to greater side effects and greater activit from the usual clinical dose, pos- 
sibly the result of decreased metabolism of the drug b. the liver. 

Biliary surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 

Usage in pregnancy: The safety of Stadol for use in pregnancy has not been estab- 
lished; therefore, this drug should be used in pregnant patients only when, in the judg- 
ment of the physician, its use is deemed essential to the welfare of the patient. 

Reproduction studies have been performed in rats, mice, and rabbits and have re- 
vealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 2.5 
to 5 times the human dose. 

Usage in labor and delivery: Safety to the mother and fetus following administration 
of Stadol during labor and delivery has not been established. 

Usage in nursing mothers: The use of Stadol is not recommended in nursing mothers 
since it is not known whether this drug is excreted in human milk. 

Pediatric use: Safety and efficacy in children below age 18 years have not been estab- 
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lished. 
ADVERSE REACTIONS — The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 4095), nausea (82, 6%), clammy/sweating (76, 6%). 

Less frequent reactions are: headache (35, 3%). vertigo (33, 395), floating feeling 
ey 3%), dizziness (23, 296), lethargy (19, 2%), confusion (15, 1%), lightheadedness 
12, 1%). 

Sie ake reactions which may occur (reported incidence of less than 1%) are: 
CNS effects: nervousness, unusual Beane agitation, euphoria, hallucinations 
Autonomic effects: flushing and warmth, dry mauth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 
Eye: diplopia or blurred vision 
OVERDOSAGE — Manifestations: Although there have been no experiences of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or intentional 
misuse as well as therapeutic use. Based on the pharmacology of Stadol, overdosage 
could produce some degree of respiratory depression and variable cardiovascular and 
central nervous system effects. 

Treatment: The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone, The respiratory and cardiac status of the patient should be evaluated con- 
stantly and appropriate supportive measures instituted, such as oxygen, intravenous 
fluids, vasopressors, and assisted or controlled respiration. 

DOSAGE AND ADMINISTRATION — Adults: intramuscular — The usual recom- 
mended single dose is 2 mg. This may be repeated every three to four hours, as neces- 
sary. The effective dosage range, depending on the severity of pain, is 1 to 4 mg. re- 
peated every three to four hours. At this time, there is insufficient clinical data to rec- 
ommend single doses beyond 4 mg. 

Intravenous — The usual recommended single dose for intravenous administration is ! 
mg. repeated every three to four hours as necessary. The effective dosage range, de- 
pending on the severity of pain, is 0.5 to 2 mg. repeated every three to four hours. 
Children: Since there is no clinical experience in children under 18 years, Stadol is not 
recommended in this age group. 

Storage conditions: When stored at room temperature. the stability of the solution in 
vials is 2 years. 

SUPPLY — Stado! (butorphanol tartrate) Injection for I.M. or LV. use, 2 mg. per mi., 
oi. vial; | mg. per ml., I-ml. vial; 2 mg. per mi, 1-ml. vial; 2 mg. per mi., 10-ml. 
multi-dose viol. 

NOC 0015-5644—2 mg. per ml., 2-ml. vials 

NDC 0015-5645—1 mg. per ml., 1-mi. vials 

NOC 0015-5646—2 mg. per mi., 1- ml. vials 

NDC 0015-5648 —2 mg. per ml., 10-ml. multi-dose vials 


f 


for information on package sizes available. refer to the current price schedule. 
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Technique for Isoperistaltic Gastric Tube for 


There has not been described a uniformly successful method 
for palliation of inoperable carcinoma of the esophagus, es- 
pecially malignant tracheoesophageal fistula. A gastric tube 
formed from the greater curvature of the stomach is being 
evaluated for these patients. The blood supply is based on 
the right gastroepiploic vessels. Using a stapler, one can form 
a gastric tube sufficiently long to reach the hypopharynx. 
Placed substernally, anastomosis to the cervical esophagus is 
performed. In 30 patients postoperative mortality has been 
13%. No tube necrosis has occurred, but anastomotic leakage 
has been a problem. In those patients who had esophageal 
bypass for palliation and were discharged from the hospital, 
swallowing function has been satisfactory and the average 
survival has been 5.2 months. 


“SHE NUMBER OF METHODS described for palliation in 
T carcinoma of the esophagus suggests that no single 
approach has been decisively successful. Our interest 
was first stimulated by those patients with malignant 
tracheoesophageal fistula, whose terminal course is 
particularly miserable. In a group treated by colon 
interposition, morbidity and mortality were unac- 
ceptably high, so that a safer operation was sought. 
An evaluation of a greater curvature gastric tube, 
placed substernallv, therefore was undertaken. 

Beck and Carrell! first described experiments with 
these tubes in dogs in 1905. The reversed gastric tube 
was suggested as a means of prethoracic esophageal 
reconstruction; the isoperistaltic tube for use as a 


Presented at the Annual Meeting of the Southern Surgical 
Association, December 4—6 1978, Hot Springs, Virginia. 

Reprint requests: R. W. Postlethwait, M.D., Veterans Ad- 
ministration Hospital, Durham, North Carolina 27705. 

Submitted for publication: December 7, 1978, 


Esophageal Bypass 


R. W. POSTLETHWAIT, M.D. 


From the Department of Surgery, 
Veterans Administration Hospital and 
Duke University Medical Center, Durham, North Carolina 





permanent gastrostomy. In 1942 Carter, Abbott and 
Hanlon’ in a first stage operation constructed a greater 
curvature gastric tube in dogs, leaving both ends in- 
tact. About three weeks later, through a thoracotomy, 
either a reversed or isoperistaltic tube was brought 
up into the chest or subcutaneously. They concluded 
that clinical application seemed feasible. Kay? in the 
following year expressed the same opinion, although 
in his experiments a one-stage operation was adopted 
because of the vascular adhesions which developed 
after the first stage. 

The most extensive clinical experience with the re- 
versed gastric tube has been reported by Gavriliu? from 
Bucharest and by Heimlich* in this country. Gavriliu 
describes removal of the spleen routinely, as he be- 
lieves this increases blood flow through the left gastro- 
epiploic artery. To provide more length of the tube, 
the tail of the pancreas is mobilized over to the aorta. 
In about 20% of his patients, the pylorus and first 
portion of the duodenum are made part of the tube. 
In these fragile patients each additional step in the 
operation increases the possibility of complications. 
For this reason the isoperistaltic tube appeared pref- 
erable to the reversed tube. 

No implication is intended that 1) an aggressive 
operative approach is appropriate in all of these pa- 
tients or 2) that the isoperistaltic tube is the best means 
of palliation. 
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Fic. 1. 


A) After mobilization of greater curvature, a point is 
selected proximal to pylorus to begin tube. B) First application of 
stapler. C) Last application of stapler. D) Tube is formed, and 
staple row of stomach remnant is being closed with a continuous 
suture. 


Technique 


With the patient supine, the neck, chest and 
abdomen are prepared and draped. A long upper mid- 
line abdominal incision is made, and the usual ex- 
ploration is performed. The Upper Hand* retractor is 
placed. Although they have not yet been found to be 
deficient, the right gastroepiploic artery and vein 
should be checked for size and length. At a safe dis- 
tance from these vessels, the gastrocolic omentum is 
divided, beginning 3-4 cm proximal to the pylorus. 
The vessels are carefully ligated, and if they are of 
appreciable size, transfixion ligatures are used. As the 
spleen is approached, the right and left gastroepiploic 
vessels will be found not to communicate, as usually 
shown in anatomy texts; at this point dissection is 
closer to the stomach wall. Depending on the length 
of tube needed, any number from one to all of the 
short gastric vessels are divided. The length required 
can be estimated by measuring from below the xiphoid 
to the neck and then along the greater curvature. 
a Â Kocher maneuver is then performed, generously 
mobilizing the duodenum. 

A point at which to begin the tube is now determined 
in the antrum. This point is usually 4—6 cm proximal 
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to the pylorus but actually is selected where the antrum 
widens to permit an opening of 2.5—3.0 cm in diameter 
for both the tube and the remaining stomach (Fig. 1). 
With electrocautery an opening is made through 
anterior and posterior walls of the stomach to permit 
insertion of the GIA stapler. The tube is then formed 
by successive applications of the stapler, the diameter 
of the tube being 2.5—3.0 cm (Gavriliu believes a tube 
slightly less than 2 cm functions better and decreases 
reflux). As the stapler is placed and before it is closed, 
the assistant puts tension on the stomach wall to pro- 
vide maximum length. At least five and as many as 
eight staple applications will be needed. The last ap- 
plication is placed obliquely across the edge of the 
greater curvature, forming a tapered tip to the tube. 
A number of vessels, mainly in the submucosa on 
the stomach side, will require transfixion ligature, 
superficially placed in the staple line. Beginning 
proximally, the stapled edge of the stomach is in- 
verted with a continuous suture of synthetic, non- 
absorbable material, either 2-0 or 3-0 in size. In the 
antrum where the tube was started, the mucosa and 
submucosa are closed with a continuous synthetic 
absorbable suture (Fig. 2). The seromuscular suture is 





Fic. 2. E) Mucosa is closed with continuous suture and reinforced 
with interrupted seromuscular sutures. F) Interrupted sutures 
placed for entire length of tube. G) Tube is gently elevated into 
substernal position. H) End-to-end anastomosis of tube to esophagus 
in neck. 
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4-0 interrupted silk. This interrupted suture inversion 
is continued to the end of the tube, with care not to 
narrow the lumen. A pyloroplasty is not done 


-- routinely. 


At the appropriate time, a second team starts the 
dissection in the neck. The incision may be on either 
side, unless recurrent nerve paralysis is present on a 
side, which would of course be the preferred side. The 
esophagus is mobilized and divided. The distal cut end 
may be closed with a stapler or with sutures. The sub- 
sternal tunnel is formed, and the gastric tube end is 
brought into the neck. No excessive redundancy of 
the tube should remain. For an end-to-end anastomosis, 
the excess portion of the tube is cut off, and anastomo- 
sis is performed according to the surgeon's preference. 
We have used two layers, both interrupted, with 
absorbable sutures inside and nonabsorbable sutures 
for the outer layer. Particular care is taken at the 
critical angle, i.e., where the closure line of the tube 

meets the anastomosis. The inner sutures are through 
all layers of esophagus and tube, and an effort is made 
to secure good mucosal apposition. 

Alternatively, the end of the esophagus may be 
anastomosed into the side of the tube opposite the 
staple line. The tip of the tube is then sutured to the 
skin as a controlled fistula, or it may remain closed 
and sutured to the prevertebral fascia, well above the 
anastomosis. The abdomen is closed without drain- 
age, the neck with drainage. A chest film is obtained 
before moving the patient from the table, as the pleura 
may have been torn and a chest tube is then necessary. 


Results 


Isoperistaltic gastric tubes have been constructed in 
30 patients. One was for a long stricture, secondary to 
prolonged nasogastric intubation after a stroke. The 
stricture could not be dilated, and because of severe 
pulmonary disease, esophageal bypass was elected. 
The patient has done well for over 2 years. Four pa- 
tients had carcinoma of the cervical portion of the 
esophagus treated by cervical esophagectomy and 
laryngectomy. All are living after intervals of 5—39 
months. One has hypothyroidism, another both hypo- 
thyroidism and hypoparathyroidism. Swallowing is 
satisfactory in all. 

Twenty-five patients with carcinoma had bypass for 
the following reasons: Five had tracheo- or broncho- 
esophageal fistula, nine had tracheal or bronchial in- 
volvement with impending fistula formation, seven had 
excessively large tumors, one had lung metastases and 
three had intra-abdominal metastases. 

Four deaths occurred within 30 days: two because 
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of pneumonia and respiratory failure, one due to renal 
failure and sepsis and one from mediastinitis and 
empyema. Three other patients were never discharged 
from the hospital; all three died of progression of their 
malignancy with terminal pneumonia and respiratory 
failure at 41, 55 and 65 days after operation. 

Cervical anastomotic leak developed in 13 patients 
(4392); in ten the leak closed in 1—4 weeks. One patient 
who had laryngoesophagectomy had a fistula into the 
trachea, which closed after 2 weeks of total parenteral 
nutrition. One patient developed a subhepatic abscess 
but responded promptly to drainage. One stricture 
Occurred. 

Survival of those discharged (excluding the benign 
stricture and the cervical carcinomas) ranged from 
1-11 months, with an average of 5.2 months. Oral 
intake of soft food was restored in most patients and 
of solid food in a few. 


Discussion 


The report of Gavriliu lists 21, 3.62%, deaths in 580 
gastric tube operations. The number of patients with 
benign or malignant disease is not stated, which 1s im- 
portant in the expected mortality. In his table of com- 
plications after 536 replacements, the following are 
listed: mediastinitis, 10; tube necrosis, 3; subphrenic 
abscess, 2; empyema, 4; pneumothorax, 12 and anas- 
tomotic fistula, 41. Regarding the last, he states ''one 
need not include in a section on fistula the mere leaks 
that close spontaneously during the fortnight follow- 
ing their occurrence.” It is not clear if the 41 listed 
fistulas are all that occurred or only the ones which 
persisted. 

Considering that 25 of the 30 patients reported here 
had far advanced carcinoma, the postoperative mortal- 
ity rate of 13% would appear to be acceptable. The 
frequency of fistula at the cervical anastomosis, how- 
ever, was excessive, even though all but three closed. 

The advantages of this operation include a mucosa- 
lined, serosa-covered tube with a good blood supply, 
adequate length and lumen and satisfactory emptying, 
although seldom by peristaltic action. Tube necrosis 
has not been seen, although in one patient who died 
postoperatively, autopsy showed a narrow rim of 
necrotic gastric mucosa. A length of 28—32 cm is 
usually sufficient and is easily obtained; one tube was 
38 cm long. Early in our experience, the required 
length was misjudged in one patient, resulting in 
moderate tension on the anastomosis. 

The disadvantage of anastomotic leak must be con- 
sidered. These do not appear to be due to impaired 
blood supply or anastomotic tension and probably not 
faulty suture technique. The critical angle may be the 
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weak point, or possibly with each swallow (which can- 
not be prevented), the proximal esophageal segment 
momentarily shortens, placing a tug on the anastomosis. 
Another disadvantage is reflux, which is seldom a prob- 
lem through the tube, as the head of the bed is elevated. 
With an incompetent lower esophageal sphincter, how- 
ever, reflux from the stomach remnant into the esopha- 
gus will occur and, in the presence of a fistula, could 
cause continued aspiration pneumonitis. 

In summary, the palliation obtained with an iso- 
peristaltic gastric tube for bypass of inoperable car- 
cinoma of the esophagus has been sufficient to en- 
courage continued evaluation of this method. 
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DISCUSSION 


Dr. EDWARD F. PARKER (Charleston, South Carolina): Dr. 
Sparkman, Dr. Warren, members and guests: 1 certainly enjoyed 
this presentation very much. I want to commend Dr. Postlethwait 
for his continued interest and patience in seeking a reasonable method 
of palliation for patients with carcinoma of the esophagus with 
esophagotracheal or esophagobronchial fistula, which leads to a 
quick miserable death in those so afflicted. 

We have long been interested in the possibility of using an 
isoperistaltic tube to bypass it, because our experience with the 
reversed gastric tube, with the blood supply based at the fundus, 
has been not a happy one at all over the years, and we commend 
him for his reasonable success, although the mortality rates and 
the high percentage of anastomotic leaks are still discouraging. 

Also, it would seem to me that the use of the isoperistaltic tube 
would have a better chance of success if the terminal esophagus were 
also occluded, as he brought out, because without this, serious 
reflux and aspiration through the fistula can still continue. 

Also, | would doubt that use of the tube has any real advantage 
over the use of the whole stomach. That long suture line can be 
avoided, and the chance of leakage abolished. 

(slide) Our recent experience in a group of 110 cases of carcinoma 
of the esophagus seen in the last three and one-half years has been 
reviewed, along with the methods of management, including those 
with inability to swallow, with or without fistula. Our operability 
rate is still low (21%) though the palliation and the chance for long- 
term survival are gratifying among the survivors. 

In two cases, the Celestin tube has been a complete disappoint- 
ment. They survive the insertion, but have succumbed to aspiration, 
possibly because of the loss of the lower esophageal sphincter. 

The reversed gastric tube has been successful in two recent cases 
without fistula, but this was not our earlier experience. In the 
presence of fistula (three cases), one reversed gastric tube and two 
colic interpositions have failed. 

In the past three and one-half years we have become interested 
in the Proctor-Livingstone tube as the preferable endoesophageal 
prosthesis (six cases). However, there are no long-term survivors, 
and they too appear to be subject to sudden aspiration death, even 
though the lower esophageal sphincter is still intact. 

(slide) This slide shows the equipment we use for dilatations 
and insertion: long and short rigid esophagoscopes with 10 mm 
internal diameter to allow dilatations with woven, tapered bougies, if 


necessary. Thereafter, Hurst and Maloney dilators are passed, up 
through No. 50 French. Thereafter, a No. 30 French Hurst is 
passed through the esophagus into the stomach as a guide. A 
prosthesis of appropriate length, with an internal diameter of one- 
half inch, is passed over it. Next, a piece of Tygon tubing with an 
internal diameter of one-half inch is also threaded over the bougie 
and used as a pusher, against the prosthesis until it is seated at the 
proper level. Next, the pusher and the guide are removed. This is 
best done under general anesthesia, and no incisions are required. 

(slide) The next slide shows such a tube in place. 

(slide) The last slide shows still another tube, with esophago- 
grams at different times. It looks good, but even so the patients 
may still be unable to swallow consistently. 

I have great admiration for Dr. Postlethwait's work and results. 
Notwithstanding, it is our general feeling that in the type of pa- 
tient under discussion, in whom we are not really trying to prevent 
death. but, rather, to alter the manner of death, we see body de- 
fense mechanisms, resistance, reparative power, all very seriously 
impaired in these very malnourished patients. 

Even the operation of feeding gastrostomy can be associated 
with a mortality of 17% and greater in some reports. 

So we feel that until we have a method of restoring these 
deficiencies almost instantly, it is best to avoid major operation, 
and therefore we plan to continue to try endoesophageal 
prostheses in spite of the vexations and vicissitudes associated 
with their use. 


Dr. R. W. PosrLETHWAIT (Closing discussion): Occlusion of 
the esophagogastric junction to prevent the reflux was mentioned. 
We have had some rather unfortunate consequences when we used 
the stapler for this or when we simply tied a tape or heavy suture 
around it. Therefore, if it is to be divided, then one must suture 
both the esophagus and the stomach. As I tried to make clear at the 
outset 1 hoped for something extremely simple for palliation. 
Division of the cardia adds another step. We will accept some 
reflux, and hope we can control it at least partially by positioning. 

The whole stomach used for bypass is also a more extensive pro- 
cedure, and we are trying to find the most simple procedure. 

Il am aware of the very excellent papers of Hagerty and his 
associates from South Africa. It would be beautiful if their very 
simple piacement of an endoesophageal tube would give satis- 
factory palliation. 
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The clinical diagnosis of insulinoma rests on the demonstra- 
tion of Whipple's triad (symptoms of hypoglycemia, low cir- 
culating glucose and prompt relief of symptoms after glucose 
administration). Biochemicallv, the association of an increased 
value of immunoreactive insulin with a low glucose value is 
diagnostic of insulin-mediated hypoglycemia. Angiographic 
localization of these tumors is accomplished in more than 90% 
of cases. The pathologic changes are usually due to a single 
adenoma, for which surgical enucleation is the procedure of 
choice. Malignancy and persistent hypoglycemia occur in 
slightly less than 10% of cases and can be fairly successfully 
managed by diazoxide and streptozotocin. 


HE INNOCUOUS-APPEARING PANCREAS, hidden deep 
T in the lesser sac, continues to excite, challenge and 
frustrate many disciplines in the field of medicine. Of 
special interest has been the discovery and elucidation 
of the syndromes related to the overproduction of dif- 
ferent hormones by the seemingly totipotential cells of 
the islets of Langerhans—cells that were first de- 
scribed 100 years ago. The list of these syndromes 
and the hormones is long and continues to grow 
(Table 1). 

Of these APUDomas (Amine content, Precursor Up- 
take of amine, Decarboxylase), we have been par- 
ticularly involved with the 8 cell tumors ever since 
W. J. Mayo undertook exploration in 1927 of a 40- 
year-old South Dakota surgeon who had a malignant in- 
sulinoma. To the present day, the report of this patient 
by Wilder et al.'* remains a descriptive classic. 


Our Series 


The surgical experience at our institution since 1927 
has involved 226 patients with functioning insulinomas: 
some of these patients have been previously reported.” 
Since 1965, 72 patients have been surgically treated, 
and data on these form the basis for this paper. The 
successful management of patients with insulinoma en- 
tails a close liaison among endocrinologists, sur- 
geons, radiologists and pathologists. 
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Clinical Features 


Of the 72 patients, 49 were females and 23 were 
males (2:1). At the time of definitive operation, the 
ages ranged from 14 to 75 years, with a mean of 
46.3 years. 

All patients had varying degrees and combinations 
of the classic hypoglycemic symptoms (sweating. 
tachycardia, visual disturbances, bizarre behavior, 
amnesia, coma and convulsions), some for a few 
weeks and others for years. Symptoms were aggravated 
or precipitated by food deprivation, and many pa- 
tients had unrecognized subtle changes in food intake. 
Both the nonspecificity and the intermittency of the 
symptom complex led to a long diagnostic delay. One 
of our patients, for example, developed symptoms 
only one day a year, that is, at Yom Kippur. 

In our experience,” insulinoma occurs twice as often 
in women as in men and is uncommon below the age 
of 20 years; about half the patients are more than 50 
years old. Although the median duration of symptoms 
before diagnosis was 19 months in our study? the dura- 
tion appears to be decreasing in recent years: nearly 
half the patients have had their symptoms for less than 
one year before a firm diagnosis is made. Hypoglycemic 
symptoms occur most often late in the afternoon, early 
in the morning before breakfast or several hours after a 
meal. Although hyperepinephrinemic svmptoms are 
not unusual, the most prominent symptom is impair- 
ment of cerebrocortical function, with 80% of patients 
having confusion or abnormal behavior and 50% being 
amnesic during the episode or in frank coma. Al- 
though most patients recognize that food intake re- 
lieves their symptoms and most increase their food 
intake, only about 16% actually gain weight. Occasion- 
ally a neurologic or psychiatric diagnosis is made in 
such cases; in our experience, this was noted in 20% of 
the cases before the correct diagnosis was made. 
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TABLE 1. Hormones and Associated Syndromes Related to 
Overproduction by Islets of Langerhans 
i — EN 
Hormone Syndrome 
———Á——————————UÓ————XX E€— 


Glucagon Glucagonoma 
Insulin Hypoglycemia 
Gastrin Zollinger- Ellison 
Secretin Verner-Morrison 
Serotonin Carcinoid 
Corticotrophin Cushing's 
Melanocyte-stimulating Hyperpigmentation 
Somatostatin Somatostatinoma 





Laboratory Findings 


The diagnosis of an insulinoma depends on two 
factors: a plasma glucose level <45 mg/dl at the time 
of classic hypoglycemic symptoms and the presence 
of hyperinsulinemia, that is, insulin concentration 
—6 uU/ml. This has been documented in all patients. 
With repeated demonstration, no further diagnostic 
procedures are required. Factitious hyperinsulinemia 
can be excluded by the absence of insulin antibodies. 
If symptoms are not frequent enough for ready docu- 
mentation, provocative testing is necessary. The most 
reliable provocative test is the prolonged withdrawal 
of food. In our series, one-third of the patients had 
typical symptoms within 12 hours of fasting, 80% within 
24 hours, 90% within 48 hours and 100% within 72 
hours. The most widely used diagnostic short screen- 
ing test for the diagnosis of insulinoma is the intra- 
venous tolbutamide test, which we have found to be 
positive for insulinoma if, during the last hour of the 
test, the plasma glucose level is less than 55 mg/dl 
and the serum insulin concentration is greater than 
20 wU/ml. Recently a suppression test, based on the 
suppressibility of C-peptide during insulin-induced 
hypoglycemia, has been developed.'?^ When contrasted 
with normal subjects in whom C-peptide is sup- 
pressed to less than 1.2 ng/ml when the plasma glucose 
level is <40 mg/dl, patients with insulinoma fail to show 
this degree of suppression; 17 of 18 patients in our group 
who have been tested failed to show normal suppression 
of C-peptide.!! 


Radiologic Features 


In our experience, selective angiography continues 
to be the modality of choice for localization of tumor. 
The use of stereoscopic filming with magnification and 
subtraction techniques ensures a high success rate. The 
subtraction films have been the most helpful (Fig. 1). 
In this series, of 58 patients who underwent preoperative 
selective angiography, 53 (91.4%) had positive find- 
ings. Of the last 24 patients studied, 23 (95.8%) had 
positive findings —the only missed tumor was a 1.5 cm 
lesion in the body of the pancreas. The false-positive 
and false-negative rates have been consistently less 
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Fic. 1. Celiac angiogram A) A 2-cm insulinoma (between arrows) 
partially obscured by vertebral body. 8) Subtraction film of A. Tumor 
is easily seen. C) A 1.2-cm insulinoma in tail of pancreas (arrow). 
(A and B from Edis, A. J., Mcllrath, D. C., van Heerden, J. A. 
et al.: Insulinoma—Current Diagnosis and Surgical Management. 
Curr. Probl. Surg., 13 No. 10:1, 1976. By permission of Year 
Book Medical Publishers.) 
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than 5%, and there have been no complications of 
concern. 

In our limited experience with computed tomography 
for insulinomas,"" we located a definite tumor in only 
one of seven patients studied. Computed tomography 
will probably not be as useful as angiography in these 
patients. 


Pathologic Features 


Most insulinomas are relatively small, benign 
adenomas (Fig. 2). Sixty-six of the patients had such 
adenomas, and six (8.3%) had malignant lesions. Forty- 
seven (71%) of the adenomas were less than 1.5 cm in 
diameter. As with most endocrine neoplasms, malig- 
nancy is based more on the presence of tumors at sites 
distant from the primary lesion and on evidence of 
perineural or vascular invasion than on histologic 
criteria. 

The tumors were evenly distributed throughout the 
pancreas: 23 in the head, 27 in the body and 31 in the 
tail. Eight patients (11%) had multiple tumors. Three of 
the eight patients had insulinomas as one manifesta- 
tion ofthe MEN-I syndrome. An additional patient with 
MEN-I had a single lesion. Thus far, we have not en- 
countered any ectopic insulinoma. 

Grossly, the tumors were typically reddish brown, 
somewhat bosselated and of a slightly firmer con- 
sistency than the pancreas. Despite the common oc- 
currence of an amyloid stoma, which would tend to 
decrease the vascularity, most of the tumors could be 
visualized angiographically, in contrast to gastrinomas. 


Surgical Management 


Prior to surgery, the diagnosis usually is confirmed 
in all cases, although the exact location is unsure in less 
than 10%. The success of the procedure is comple- 
mented by intraoperative monitoring. 

Except for the few patients who cannot tolerate 8 
hours of fasting, the administration of glucose is dis- 
continued at midnight before surgery. This allows the 
blood glucose level to be between 50 and 70 mg/dl —a 
level that facilitates intraoperative monitoring. Glu- 
cose-containing solutions are not used during the 
operative procedure. 

A transverse epigastric incision usually is made, as 
has been detailed previously.? A careful search is made 
for extrapancreatic spread before detailed attention is 
given to the pancreas. The pancreas must be palpated 
methodically so as not to miss subtle differences in its 
consistency. Most adenomas are not visible, being 
covered by a thin layer of normal pancreas. Almost 
all adenomas can be enucleated once this layer has 
been excised. The defect should be closed meticulously 
with interrupted permanent sutures, and the area 
should be drained by appropriate suction drains. 
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Fic. 2. Typical histologic appearance of insulinoma. (Hematoxylin 
and eosin, x 150) 


The surgical procedures performed for insulinoma 
varied: 43 patients had enucleation, 22 partial pan- 
createctomy, three enucleation and partial pancreatec- 
tomy, two Whipple's procedure, one biopsy only and 
one total pancreatectomy. Of the 72 procedures, 62 
were primary and ten were secondary. Blind distal pan- 
createctomy (left of the superior mesenteric vessels) 
is seldom employed presently, being reserved for the 
rare situation in which both the preoperative and the 
intraoperative localization are unsuccessful. The 
extent of pancreatectomy in multiple and malignant 
tumors is dictated by the extent of the disease. 


Intraoperative Monitoring of Blood Glucose 


We have utilized intraoperative monitoring of blood 
glucose as initially described by McMillan and Scheibe® 
in 1951 and have found it to be of value. Three to 
5 ml of venous blood are drawn at designated inter- 
vals before and after tumor removal (Fig. 3). A hyper- 
glycemic rebound of 30 mg/dl confirms the removal 
of all hyperfunctioning islet tissue. If there is no in- 
crease in blood glucose level during the first 30 min- 
utes after tumor removal, one should be concerned 
that additional tumors remain undetected. However, 
on the basis of our recent experience,? we are some- 
what reluctant to recommend blind distal pancreatec- 
tomy if the blood glucose level does not rebound (these 
data will be presented in a future publication). At the 
present time, measurement of immunoreactive insulin 
levels during operation are of little practical value in © 
patient management? because the results are not avail- 
able until several days after the operation. 

Forty-nine of our 72 patients had monitoring. Only 
one patient had a false-positive result, while a small 
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Fic. 3. Glucose monitoring in patient with insulinoma. 


number of patients had false-negative (delayed re- 
bound) results. Because of this success (94%), we con- 
tinue to use this simple, yet effective, monitoring 
technique. 


Results 


No operative deaths occurred in our series, and none 
has occurred for insulinoma at our institution during 
the past 25 years. 

There were 11 (15.2%) immediate postoperative 
complications: three patients had unexplained fever, 
two pancreatic pseudocyst, two intraperitoneal abscess 
and one each peritonitis, pancreatitis, intestinal ob- 
struction and biliary fistulas plus gastrointestinal 
hemorrhage. Analysis of the long-term results revealed 
that 66 (91.7%) patients were cured, and six had per- 
sistent hypoglycemia (Table 2). In only one of the six 
patients with malignant insulinoma was the condition 
uncontrolled, and this patient died 6 weeks post- 
operatively. The other five patients achieved control 
by diazoxide, either with or without streptozotocin 
(Table 3). 

Although these patients may experience significant 
neuropsychiatric disturbances,? such problems must be 
rare. With follow-up of these patients, which now 
averages 36.5 months, we are aware of only one pa- 


TABLE 2. Six Patients With Persistent Postoperative Hypoglycemia 
After Surgical Treatment of Insulinoma 








Insulinoma Status Follow-up (mos) 
Malignant Dead 34 
Malignant Dead l 
Malignant Dead 48 
Malignant Alive, chemotherapy 60 
Adenoma (0.4 mm) Alive, diazoxide 33 
Adenoma (1.5 cm) Alive, diazoxide 145 





VAN HEERDEN, EDIS AND SERVICE 


E. 53 Biopsy only 


Ánn. Surg. e lune 1979 


TABLE 3. Postoperative Status of Six Patients With 
Malignant Insulinoma 
Sex and Follow- 
Age Metas- up 
(vrs) Treatment tasis Status (mo) 
M, 58 Biopsy only Liver Dead I 
M, 27 Partial None Alive 66 
pancreatectomy 
M. 55 Partial Nodes Alive with 60 
pancreatectomy "spells" 
M. 6i Partial Liver Dead 48 
pancreatectomy 
F. 74 Whipple procedure None Alive 31 
Nodes Dead 39 


tient who has been institutionalized and that because 
of continued child abuse. 


Discussion 


The diagnosis of insulinoma begins with a high index 
of suspicion and an awareness of the characteristic 
clinical situation. We cannot improve on the descrip- 
tion by Wilder et al.:'* 


beginning as sudden attacks of faintness and weak- 
ness, with paresthetic numbness of the tongue 
and lips. As time passed these attacks occurred more 
frequently and were more severe, producing greater 
weakness, profuse perspiration and trembling. They 
came when meals were delayed or if unusual exertion 
was undertaken, and the patient himself discovered 
that he could prevent them by eating between 
meals and by taking sweet drinks. 


Whipple's triad (symptoms of hypoglycemia, low 
concentration of circulating glucose and prompt relief 
of symptoms with the administration of glucose) is 
the main basis for diagnosis. All 72 of our patients 
had this triad. Ancillary testing consisting of a pro- 
longed fast (most reliable) and the provocative in- 
travenous tolbutamide test were done in about 90% of 
our patients. In order to attribute the hypoglycemia 
to hyperinsulinism, associated increased levels of 
serum insulin (IRI) have to be demonstrated. The as- 
sociation of an increased value of IRI with a low 
glucose value is diagnostic of insulin-mediated hypo- 
glycemia. All 72 of our patients met this criterion. 

We have not had extensive experience with other 
provocative tests, such as the glucagon, leucine or 
epinephrine tests, but we believe that they do not add 
much to the diagnosis. 

Angiography for localization is an excellent pro- 
cedure, with a success rate of more than 90%. The 
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roles of computed tomography and venous catheteriza- 
tion with selective venous sampling of insulin are yet 
to be determined. At the present time, venous cathe- 
terization does not seem to be a promising Or prac- 
tical procedure. 

The operative technique is well standardized and is 
complemented by the intraoperative monitoring of 
glucose, which has a success rate of about 94%. The 
declining incidence of "blind" pancreatectomies and 
of persistent postoperative hypoglycemia is a direct 
result of better preoperative and intraoperative diag- 
nostic and monitoring techniques, coupled with in- 
creasing surgical experience. 

Somewhat less than 10% of the patients have malig- 
nancy, and malignant lesions are the most frequent 
causes of persistent hypoglycemia. In contrast to the 
ordinary type of pancreatic cancer, malignant in- 
sulinomas have a higher resectability rate (four of six 
patients) and a better prognosis (four of six patients 
survived 3 years and two of six survived 5 years). 
The adjunctive therapeutic agent of choice in patients 
with metastases is streptozotocin. This agent is iso- 
lated from cultures of Streptomyces achromogenes 
and selectively destroys the pancreatic 8 cells by in- 
hibiting the synthesis of deoxyribonucleic acid. About 
50% of patients have objective tumor regression.' 

Persistent hypoglycemia, whether from a benign 
or malignant insulinoma, usually can be controlled by 
the use of diazoxide. This drug has no antitumor ef- 
fect. It accumulates within the 8 cell, where it inhibits 
the release of insulin, thus reducing the level of plasma 
insulin to an asymptomatic concentration. Two of our 
patients are presently on long-term diazoxide therapy 
and are doing well. The side effects of this drug are 
hirsutism, edema and, rarely, hypotension and granu- 
locytopenia. If malignancy exists, streptozotocin and 
diazoxide may be used in combination. 

The possibility of multiple endocrine neoplasia 
should always be considered when an insulinoma has 
been diagnosed, because the insulinoma may be one 
manifestation of the MEN-I syndrome (pituitary 


DISCUSSION 


Dr. SAMUEL A. WELLS, JR. (Durham, North Carolina): It is always 
impressive how The Mayo Clinic can accrue such a large number 
of patients with a seemingly rare disease. 

I would like to ask Dr. van Heerden four questions. The authors 
mentioned in the text that, clinically, they considered a fasting 
glucose level below 40 mg/dl indicative of an insulinoma. Merimee 
at the University of Florida and other investigators as well, have 
reported that in some normal subjects, particularly women. who 
have fasted for 72 hours, the blood glucose level may drop to levels 
of 40 g/dl. This has led most of us to equate the fasting plasma 
glucose level with the concomitant insulin level. | wonder if Dr. 
van Heerden could tell us, in the Mayo Clinic experience, what 
ratio of insulin to fasting blood glucose is of diagnostic significance. 
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tumors, hyperparathyroidism and pancretic adenoma). 
Four patients (5.5%) in our series had the MEN-I 
syndrome. 

In the Moynihan Lecture on hyperinsulinism by our 
colleague, Dr. J. T. Priestley. in 1962.’ he stated, “It 
has always seemed to me that one of the most sig- 
nificant attributes which a teacher of surgery can 
possess is the ability to inspire and stimulate the 
young.” In this field of hyperinsulinism, he has seem- 
ingly taught us well. 
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From the standpoint of diagnosis, 1 would also like to ask if he 
has used any other provocative agents than tolbutamide’ Specifically, 
has calcium been used? This cation is certainly an excellent pro- 
vocative agent for several of the other neural crest tumors such as 
medullary thyroid carcinoma and gastrinomas and might well be 
useful in the diagnosis of insulinomas. Recently, Kaplan. at the 
University of Chicago, has demonstrated that patients with in- 
sulinomas have a very rapid increase in insulin after the intra- 
venous administration of calcium ton. 

Last. | wonder if you would say something about malignant in- 
sulinomas. This is a somewhat difficult pathologic state to diagnose 
preoperatively: however, several investigators have demonstrated 
that patients with these lesions frequently secrete a large amount of 
high molecular weight insulin. Not only is this helpful in the pre- 
operative diagnosis. but it is also useful in following patients in 
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the postoperative period, since an increased level of "big" insulin 
might be the first indicator of recurrent malignant disease. 

Last, I would like to ask of his experience with patients having 
fasting hypoglycemia associated with large mesenchymal tumors. 
These patients appear to have a cause, other than excessive insulin 
secretion, for their hypoglycemia. Several of these subjects have 
undergone pancreatic exploration because their clinical presentation 
is very similar to that of patients with insulinomas. 


Dr. WILLIAM H. REMINE (Rochester, Minnesota): Dr. van 
Heerden has given us an in-depth study. I'll bring you up to date on 
all of our material. Prior to the time his study started, we reported 
our experience with 109 cases. At that time we found roughly 10% 
(10 of 95) in our study were malignant. 

Very important developments have taken place in recent years 
and I refer to arteriography and blood glucose monitoring which 
aid greatly in tumor detection and location. We previously re- 
ported that about one-third of the tumors were palpable and were 
more firm than normal, a third were about the same consistency 
as the normal pancreatic tissue, and a third of them were 
actually softer. Arteriography and blood glucose monitoring have 
therefore been a great help in localizing these tumors. 

Islet cell tumors don't always have to produce insulin. Recently 
we had a very large one that was sent to us. The patient had been 
explored for hypercalcemia and no tumor found. During the course 
of the work-up the internist found a very large, palpable mass in the 
abdomen, which I operated upon and it was a malignant islet cell 
tumor causing the hypercalcemia. 

I would like to warn you about the potential malingerers among 
these patients. In the group that we reported several years ago we 
had eleven malingerers. Most of these patients were in some way 
or another associated with the medical profession who were able 
to get surreptitious supplies of insulin and produce insulin-like 
attacks. Some have gotten all the way to the operating room be- 
fore we were able to find their supply. 

Fortunately, with the insulin antibody studies now available and with 
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the development of this test, one can pick those patients up before- 
hand and not fall into the trap of operating en someone who has 
taken surreptitious insulin. 


DR. JONATHAN A. VAN HEERDEN (Closing discussion): I learned 
more from Dr. Wells’ discussion about insulinomas than 1 have 
for a while. 

I think, certainly, the level of blood glucose in the mid-40's can 
be a most confusing issue. We have been struck by so many 
of these patients really having blood glucoses in the alarming range, 
of below 30's. Recently, a patient was in the midteens, for example. 
But we too have come to rely on the concomitant hyperinsulinemia: 
although there have been many ratios devised, still, the absolute 
numbers are better. 

As we have said before, we have no experience with the calcium 
provocative test, as we have had with medullary carcinoma of the 
thyroid, but we have become quite enthusiastic about either the 
tolbutamide or the C-peptide suppression tests. 

Similarly, we have followed the literature about big insulin, 
but have no personal experience with this. It would be nice 
to be able to diagnose a malignant lesion preoperatively. As one 
recalls with most endocrine tumors, the diagnosis of malignancy 
is a very difficult one— certainly, for the pathelogist —and he has 
to rely on the surgeon for the demonstration of extrapancreatic 
sites of tumors. 

I think we all have had the rare, occasional patient who has de- 
veloped ectopic secretion of either insulin or insulin-like sub- 
stances. producing hypoglycemia. 1 have personally not had such a 
patient, but I know Dr. ReMine has had some retroperitoneal 
sarcomas, for example, which have presented in a very confusing 
fashion. 

I think, as Dr. Cameron alluded to, these are a funny group of 
patients, and one cannot overemphasize the factitious element. 
A number of these factitious patients were nurses, physicians, and 
people who had access to insulin. With the advent of the insulin 
antibody, we have been able to screen out those patients. 














Experience with a Hospice-care Program for the 


A hospice-care program offers an opportunity to provide ef- 
fective palliative care for patients terminallv ill with malig- 
nant disease and to develop improved methods for coping with 
the problems of the dying patient. All patients for whom anti- 
tumor therapy does not offer a reasonable possibility of cure 
are eligible for Church Hospital's multidisciplinary program, 
the focus of which is on both the patient and his family. Ac- 
ceptance by medical staff, patients and families has been 
enthusiastic. Both conventional and unconventional methods 
can be helpful in making terminallv ill patients more com- 
fortable. Much has been learned about the control of pain in 
such patients. Intestinal obstruction can often be managed 
non-operatively without the use of nasogastric tube. Other 
common symptoms such as weakness, anorexia, depression, 
dyspnea, etc. can be relieved with varying degrees of success. 
An objective of the program is to allow the patient to be at 
home for most of his terminal illness and to die there if pos- 
sible. By utilizing patient and family instruction, visiting 
nurses and home health aides, approximately two-thirds of the 
patients in the program at any given time are at home. Basing 
the program in an acute care hospital has allowed coordina- 
tion with the curative treatment of malignant disease and ef- 
fective use of radiation and chemotherapy for palliative 
purposes. The organizational structure, financing, facilities 
and clinical experience with 100 consecutive patients of the 
Church Hospital hospice-care program are described. 


ESPITE IMPROVEMENT in the management of 
D cancer, there are many patients for whom cure 
cannot be achieved. Palliative care which will provide 
maximum quality and duration of life for such patients 
presents a challenge.*? Current conventional treatment 
is not optimal, as there is a tendency at one extreme to 
provide minimal care and attention because "nothing 
further can be done" and at the other extreme to 
utilize multiple modalities of antitumor therapy in a 
frantic effort to "do something.” The medical, psycho- 
logical and social reasons for these approaches are 
various. The author's experience suggests that the 
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hospice-care approach?'!! offers an opportunity to im- 
prove the treatment of the dying patient. 

The hospice concept has in recent years developed 
in England. The work of Saunders'? at St. Joseph's 
Hospice in London led her to open St. Christopher's 
Hospice in Sydenham in 1967. There a broad-based 
approach to the care of the terminally ill was developed 
with particular attention to the control of pain. As the 
movement grew in England" the concept was brought 
to North America by physicians trained at St. Chris- 
topher's. Notable among these are Mount’ at Royal 
Victoria Hospital in Montreal and Lack? at Hospice 
Incorporated in Connecticut. Many hospices are now in 
various stages of development throughout the United 
States. 

Within the last 5 years a hospice-care program has 
been initiated at Church Hospital and has gradually 
grown. The idea was germinated by the hospital chap- 
lain, Rev. Paul Dawson, who gained the interest of 
key members of the medical and hospital staff from 
various departments. After study, this group became 
convinced that a hospice program at the hospital would 
meet a need and was feasible. The matter was very 
carefully presented to the medical staff, the hospital 
management and board of directors to obtain their con- 
currence. Visits were then made to several hospices 
in England, to the Royal Victoria Hospital and to 
Hospice Incorporated. A program suited to Church 
Hospital was designed and approved by medical staff, 
hospital management and directors. The program was 
begun gradually by incorporating various features of 
hospice-care such as measures for pain control and 
emotional support. Only later was the decision made 
to place all hospice inpatients on one floor, and even 
today there is no designated hospice area on this floor. 
Our hospice therefore is a program not a place. As it 
must be, by the nature of the undertaking, it is a de- 
veloping program. 
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General Considerations 


The objectives of a hospice-care program are to pro- 
vide improved patient care, education and research 
in the field of terminal illness. 

In many of the British hospices, though the pri- 
mary effort is directed at patients with malignant 
disease, a variety of other disorders such as progressive 
neurological disease are included. Fortactical purposes 
our program has been directed only at cancer patients 
for whom curative treatment is unlikely to be 
successful. 

In medieval times a hospice was a way station for 
travellers. Though the term admittedly lacks clarity, 
we have adopted it because its use has already be- 
come widely accepted and there does not appear to be 
an alternative which is both simple and accurate. 


Cardinal Principles of Hospice-Care 


A key feature of hospice-care is that it is directed 
primarily at svmptom control rather than at tumor 
control. This does not mean that all antitumor therapy 
is out of place in such a program, but simply that it 
plays a secondary role in that it is employed only as it 
contributes to symptom control. In speaking of the 
terminally ill with cancer, the phrase "nothing more 
can be done” is sometimes used. A basic contention 
of the hospice-care program is that very much can 
be done to relieve symptoms and to provide comfort. 

A hospice-care program is rnultidisciplinary. Phy- 
sicians, nurses, clinical nurse practitioners, social 
workers, physical therapists, chaplains and volunteers 
all are important components of our program. Symp- 
toms can come from a variety of sources: physical, 
psychological, social, financial, etc., and a team ap- 
proach is best suited to this situation. Patients are 
highly individual in their ability to relate to various 
members of the team, and it is not uncommon for the 
most important support to come from a nonphysician 
member of the team. It must be remembered that 
terminally ill patients bring with them all of the baggage 
of life, including pre-existing personality, marital and 
financial problems. 

In a hospice-care program the unit of care is not the 
patient but the patient and his family. Not only is the 
family subject to the stresses of the patient's terminal 
illness, but also it can become, if properly handled, a vital 
instrument in the care of the patient. 

Hospice-care is both an inpatient and outpatient 
program. With the cooperation of family and the 
availability of home care staff, including visiting nurses, 
home health aides, physical therapists, social work- 
ers and volunteers, much of terminal care can be pro- 
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vided at home. Frequently it is possible for the pa- 
tient to die at home, which is the preference of many 
patients and their families. 


The Church Hospital Hospice-Care Program: 
Organization and Clinical Experience 


The Church Hospital hospice-care program is, of 
course, hospital based, as distinct from most of the 
English hospices. It is under the direction of a medical 
staff committee which establishes policy and oversees 
the program. A part-time hospice medical director, 
whose background is in family practice, is in charge of 
the program. 

A physician who has a patient whom he feels might 
profit from hospice-care refers the patient to the hospice 
medical director, who makes the decision regarding 
acceptance of the patient into the program, occasion- 
ally with consultation from the Hospice-Care Com- 
mittee. An important feature of our program is the 
referring physician's option to determine the extent of 
his continuing involvement in the patient's care. He 
may transfer the patient to the hospice medical director 
or continue as the patient's attending physician, with 
consultation as needed from the hospice-care director. 
The referring physician provides to the hospice-care 
staff the pertinent information, on printed forms, re- 
garding the patient's history. 

Once the patient enters the program, all of its facili- 
ties, including home care, are available to the patient 
and his family. If the patient is hospitalized, he is placed 
in a bed on the nursing unit which houses hospice- 
care patients. 

In addition to the hospice medical director, the staff 
for the program consists of nursing and other per- 
sonnel assigned to the nursing unit and two visiting 
nurses. Staff members, except for nurses, handle both 
inpatients and outpatients. All personnel have some 
nonhospice-related responsibilities, but all, including 
volunteers, receive special training in the care of the 
terminally ill and participate in continuing education 
programs on hospice-care. 

The 100 patients admitted to the program during the 
first ten months of 1978 constitute a representative 
sample of our hospice patients. In this group there 
have been 48 males and 52 females. They range in 
age from 14 to 85; approximately two-thirds have been 
in the seventh and eighth decades of life. The most 
common primary tumors have been those of lung, pan- 
creas and colon, with somewhat fewer in the breast, 
rectum and esophagus. À number of other primary 
sites are represented, and naturally in a few of the pa- 
tients the source of the primary tumor is unknown. 
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Ninety-five of the 100 patients have had at least a 
portion of their terminal care in the hospital. Among 
. the 82 patients who entered the program while in the 
~ hospital, it has been possible to discharge 42 to their 

. homes for a portion of their terminal illness. 

As of November 17, 1978, 70 of the 100 patients had 
died, 20 of these having passed away at home. How- 
ever, among those having a portion of their care at 
home, more than half died at home. 

Length of hospital stay has ranged from 1 to 33 days, 
with an average of just under 10 days hospitalization. 
This compares with a range of | to 300+ days and a 
mean duration of approximately 26 days in the hospice 
program. Figures for length of stay are, of course, 
difficult to analyze because of the wide range. In any 
event, on a given day approximately two-thirds of all 
the patients in the program are outpatients. 

In the vast majority of the 100 patients the referring 


^.. physician has requested the hospice medical director 


to become the patient's attending physician while in 
the program. 

For control of pain Brompton's mixture has been 
used in 58 of the patients. With respect to symptom 
control we have generally been quite pleased with our 
success in relief of pain. Comments from patients and 
relatives indicate that the psychological and emotional 
support has been most helpful to them. In general, 
relief of symptoms of weakness and anorexia has 
been less satisfactory. 

Naturally the least satisfactory overall benefit was 
achieved in those patients who died soon after entry 
into the program. In retrospect, some of these pa- 
tients could have been identified prior to their ac- 
ceptance, and it is our conviction that patients with 
very limited life expectancy at the time of referral 
should be excluded. It is hoped that as familiarity with 
the program increases, patients will be referred to it 
earlier in the course of their illness. 


Symptom Relief 


Relief of symptoms in terminally ill cancer patients 
often involves simply the application of conventional 
therapeutic measures, but it occasionally includes the 
use of unconventional techniques. Although much is 
now known about the relief of symptoms in terminal 
illness, much remains to be learned. 


Pain 


Many but not all patients with terminal malignant 
disease have pain. For those who do, pain must be 
controlled before other symptoms can be handled ef- 
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fectively. This is an area in which hospice programs 
have contributed substantially to our knowledge. 

Almost all patients with advanced malignancy fear 
both uncontrollable pain and the possibility of being 
so "doped up'' in the effort to relieve the pain that 
they are rendered subhuman. Through the work at St. 
Christopher's and elsewhere we have learned that by 
using various modalities it is possible to keep most 
patients pain-free and alert throughout much of their 
terminal illness. 

The first step in pain control is to determine the 
cause of pain. It must be remembered that patients 
with advanced tumors can have symptoms originating 
from other sources, such as dental caries, constipation, 
hemorrhoids, etc.: appropriate pain-relieving measures 
must be taken to deal with these problems. If pain is 
due to tumor, first consideration should be given to the 
possibility that antitumor therapy (excision, radiation 
therapy or chemotherapy) might be helpful: otherwise, 
other measures must be undertaken. 

For tumor pain not amenable to antitumor therapy 
many modalities are available: nerve block, neuro- 
surgical procedures, electrical stimulation, hypnosis 
and pharmacological agents. Though other methods are 
employed in some instances, we have found that, in 
general, pharmacological techniques have resulted in 
maximum control of pain with minimum side effect. 

As in all pain relief by pharmacological measures. 
the mildest agent capable of producing relief should be 
employed. For some patients aspirin or acetaminophen 
prove quite satisfactory, while for others morphine 
and morphine derivatives are essential. 

Two important points to remember in the alleviation 
of pain from advanced malignancy are that it is easier 
to prevent than to relieve intense pain and that fear 
of additional pain is an important symptom in the 
terminally ill. For these reasons the use of analgesics 
on a p.r.n. basis, which is quite suitable in the manage- 
ment of acute pain, plays little role in the management 
of chronic pain. Analgesic medication must be given 
on a regular basis. Furthermore, assurance that pain 
can be relieved without producing mental obtundation 
is an important element in the patient's care. 

Relief from chronic pain can be seen as a spectrum, 
with uncontrolled pain at one extreme and un- 
consciousness at the opposite; in the center there is. 
with many drugs, an area within which chronic pain 
is relieved and the patient is alert. The aim of treatment 
is to "titrate" the dosage regimen so that the patient 
is in this portion of the spectrum. 

Although a variety of analgesic drugs can be used 
for this purpose if given regularly and with appropriate 
dosage adjustment, a modified Brompton' s mixture 
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TABLE |. Modified Brompton's Mixture 


Morphine 5 met 
Cocaine 10 mg 
Aromatic elixir 10 mi 
Water 10 mi 


(Table 1) has been found to be particularly effective, 
and we have used it regularly. It is a combination of 
morphine in variable dosage, cocaine, alcohol, syrup 
and water. The original Brompton's mixture is an old 
prescription, presumably originating at the Bromp- 
ton's Chest Hospital, containing heroin" in place of 
morphine and also some chloroform water. Heroin is 
still used in Brompton's mixture at many English 
hospices. Treatment with Brompton's mixture is 
initiated at 20 cc every 4 hours, usually with a rela- 
tively low dosage of morphine. Without changing the 
volume of each dose, the morphine can be adjusted 
as needed to bring the patient into that central portion 
of the pain relief spectrum, in which he is pain free 
and mentally alert. 

Initially the patient is also given Compazine? syrup 
5 mg. every 4 hours for its tranquilizing and antiemetic 
effects. Its dosage and timing can also be adjusted as 
necessary. Once stability in dosage and timing of 
Brompton's mixture and Compazine syrup is achieved, 
the two medications can be combined. 

It is our conviction that the pattern of administra- 
tion on a regular basis rather than the pharmacology 
of Brompton's mixture is the essential element in the 
success we have had in pain relief. Like other hospice 
groups we are prepared to test single agents, such as 
oral morphine or methadone, in place of Brompton's 
mixture. 

In bone pain due to osseous metastases the addi- 
tion of an antiinflammatory agent, such as phenyl- 
butazone or indomethacin, is sometimes helpful. 

Insofar as possible, analgesic medications are given 
orally in liquid form. In the patient with intractable 
vomiting or dysphagia so severe as to prevent swallow- 
ing even small quantities of liquids, Dilaudid® sup- 
positories are often effective; if not, parenteral therapy, 
usually with morphine plus Compazine, must be used. 

It cannot be emphasized too strongly that psy- 
chological and social problems can aggravate physical 
pain. Support in coping with such problems can simplify 
the management of chronic pain. 


Weakness 


Weakness is a common symptom ia patents with 

+ $ . ` : 
advanced malignancy. Again the first step is to look 
for specific causes, such as anemia, hypokalemia and 
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hypercalcemia, and to treat these appropriately. En- 
couragement in activity and formal physical therapy 
can be helpful in combating weakness. When such meas- 
ures fail and weakness is a predominant symptom, 
the use of prednisone or a testosterone preparation 
may be helpful. 


Anorexia 


Loss of appetite and unwillingness to eat are common 
occurrences in the terminally ill. Such anorexia is often 
more distressing to the family than to the patient; as a 
consequence they exhort the patient to eat and present 
him with large quantities of nutritious food, which often 
aggravates the anorexia. This is an area in which under- 
standing on the part of the family can be most helpful. 
They must learn that emphasis should now shift from 
maintenance of nutritional status and amount of food 
to enhancing the patient's comfort through the pro- 
vision of small appetizing meals. Success in making 
this transition usually results in considerable relief 
to the patient and his family. For the hospitalized 
patient discussion of meal planning with the dietitian 
can be very helpful. Prednisone will, for some patients, 
produce improvement in appetite. 


Thirst 


The combination of morphine, dehydration. and 
mouth breathing often results in some combination 
of troublesome thirst and dry mouth. For this, careful 
attention to mouth care and the provision of frequent 
small sips of fluid can provide remarkable relief. 


Constipation 


The combination of inactivity, decreased dietary 
fiber and the use of narcotics set the stage for consti- 
paton in many patients. The use of Colace? in 
dosages of 200—600 mg/day plus Senokot? two to six 
tablets per day generally keeps patients free of this 
distressing symptom. If fecal impaction occurs, it must 
be dealt with in the conventional fashion. 


Depression 


In handiing the depression which is so common in 
dving patients the provision of simple psychological 
support by members of the hospice-care team can often 
be extremely effective. This, combined with relief of 
pain and easing of some of the social and financial bur- 
dens, can improve the patient's mood. The use of 
Elavil® is frequently beneficial. Only in unusual cir- 
cumstances is psychiatri: consultation employed. 
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Dyspnea 


Those causes of dyspnea which can be treated by 
specific therapeutic measures should be dealt with 
appropriately; pleural fluid accumulation should be 
drained, bronchospasm should be relieved with the use 
of bronchodilators and congestive heart failure should 
be treated in the conventional fashion. To the extent 
that such measures do not produce relief, the provision 
of ample reassurance, careful positioning of the patient, 
the use of oxygen and the administration of sedatives 
and narcotics can provide sufficient palliation in many 


instances. 


Cough 


Treatable causes of troublesome cough should be 
handled in conventional fashion. Postnasal drip should 
be managed in the usual way, and, except for in the 
patient with very advanced tumor, pneumonia should 
be treated with appropriate antibiotics. When the cause 
of bothersome cough cannot be treated, expectorants 
should be employed to thin tenacious sputum and 
codeine-containing preparations should be used to 
diminish the cough reflex. 


Ascites 


In symptomatic ascites aggressive conventional 
therapy, including diuretics and paracentesis, can pro- 
duce considerable palliative effect. 


Dysphagia 


For most patients with severe dysphagia and very 
advanced tumors adequate hydration and nutrition can 
be maintained by patiently giving small frequent 
feedings of liquids. For the patient with a less advanced 
tumor more aggressive measures, such as the passage 
of a feeding tube or the insertion of an intraluminal 
esophageal tube (e.g., Celestin®), may be warranted. 
The use of gastrostomy or intravenous fluids is seldom 
called for in patients with advanced malignancy, 
although these measures may be helpful in a limited 
number of patients. In handling dysphagia there is need 
for individualization of treatment, based upon a careful 
assessment of the particular situation. 


Intestinal Obstruction 


Planning suitable treatment for intestinal obstruction 
in the terminally ill also requires: individualization. 
The level and degree of obstruction, the extent of the 
tumor and the general condition of the patient all are 
factors which determine se'ection of appropriate 
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therapy. For example, when complete distal colonic 
obstruction occurs in a patient with relatively limited, 
although incurable, tumor, the performance of 
colostomy can provide excellent palliation. On the 
other hand, from time to time we see patients with 
partial small bowel obstruction from widely dissemi- 
nated intraperitoneal tumor. Many of these patients 
can be kept quite comfortable by non-operative means 
without the use of a nasogastric tube. Pain can be con- 
trolled as described previously. 

Of interest is the fact that nausea is generally a much 
more bothersome symptom to the patient than is 
vomiting; therefore, without the use of nasogastric 
tube and intravenous fluids, the patient can be given 
large doses of antiemetics and stool softeners and be 
allowed to eat and drink. Under these circumstances 
he will be largely free of pain and nausea but will vomit 
periodically while remaining surprisingly comfortable. 
Though not an ideal situation, this method allows the 
patient a more comfortable demise than the per- 
formance of a futile laparotomy at which the peritoneal 
cavity may be found to be seeded with extensive 
tumor-producing multiple points of obstruction.” 


Fungating Growths 


Critical to the proper management of the terminally 
ill patient with a seminecrotic fungating growth on the 
body surface is intensive local care to the growth to 
keep it clean and odorless. 


Dysgeusia 


An altered sense of taste is a symptom which occurs 
occasionally in patients with advanced malignancy, as 
well as in certain other disorders. We have seen a few 
patients whose only symptom has been a bad taste in 
their mouths, which they have found extremely 
annoying. The use of zinc sulfate by mouth has been 
recommended, but controlled trial has not supported its 
usefulness. Our results with the administration of zinc 
sulfate for dysgeusia have been variable. This is one 
of a number of symptoms which warrant further in- 
vestigation of palliative care as it can be most dis- 
tressing to the few patients who experience it. 

Many other symptoms which are relatively common 
in the terminally ill, such as diarrhea and pruritus, 
have been seen in our patients and have been treated 
with varying degrees of success. For some of these, 
much needs to be learned about effective palliative 
care if treatment of the terminally ill is to achieve 
optimum success. 

The key to symptom control is adequate communi- 
cation with the patient regarding-his symptoms.' One 
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cannot treat symptoms effectively unless one takes 
care to elicit information about their presence and 
nature. This requires both time and a proper attitude 
on the part of those caring for the patient. Once symp- 
toms are recognized, treatment must be tailored to 
the symptoms and to the overall situation of the patient. 
Careful follow-up, with adjustment of therapy as 
needed, is essential to success. 


The Family 


The aim of the hospice-care team in dealing with 
the patient's family is, on the one hand, to develop the 
family's understanding and insight and, on the other. 
to provide them with support. They need to compre- 
hend, to the extent possible, the nature of the patient's 
illness and the aims of palliative care. Aside from the 
comfort which such understanding gives, it enables the 
family to make important contributions to the patient's 
treatment. Providing support to the family involves 
both practical measures, such as assistance with 
financial problems through community resources, and 
the rendering of such emotional assistance as may be 
necessary. Hospice-care does not end with the death 
of the patient; bereavement follow-up for the family 
can be of immense value in their coping with both the 
grief and some of the practical crises which occur 
after the death of a family member. 


Inpatient - Outpatient Features 


By utilizing the above measures for symptom con- 
trol it is possible to keep many of the patients at home 
during a large portion of their terminal illness. As noted, 
at any given time approximately two-thirds of our pa- 
tients are at home, and approximately 30% have died 
at home. For home care to function effectively, visits 
by members of the hospice-care staff are essential. The 
number and timing of the visits are scheduled to meet 
the particular needs of the patient and the family. Co- 
ordination of inpatient and outpatient care is main- 
tained through the patient's attending physician (who 
may be either the patient's original primary physician 
or the hospice-care director, as noted above) and 
through other members of the hospice-care staff who 
participate in both inpatient and outpatient aspects 
of his management. Although the visiting nurses are 
distinct from the inpatient nursing personnel, excellent 
cooperation between these groups avoids fragmenta- 
tion of the patient's care. 

In the vast majority of instances the patient and his 
family prefer that the patient be at home as much of 
the time as possible. Obviously there are also financial 
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advantages to minimizing inpatient care. The amount 
of time which can be spent at home during the terminal 
illness clearly depends on the individual circumstances 
of each case. 

In addition to simple means of symptom control and 
adequate staffing, there are two other requirements 
for effective home care: adequate equipment for the 
patient's particular needs and the ready availability - 
of hospitalization when it is required. 


Financial Aspects 


Except perhaps for some "Start-up" expenses, a 
hospice-care program should be self-supporting finan- 
cially. Sources of reimbursement for inpatients are 
essentially the same as those for conventional terminal 
care. Many third party payers recognize the value of 
home care as an alternative to hospitalization, so that 
once appropriate approval is obtained for a home-care 
program, expenses for insured patients are covered to 
varying degrees, depending upon plan coverage. Un- 
fortunately, many insurance purchasers do not yet see 
the virtues of home-care coverage. There remain, 
therefore, some unresolved problems in financing, 
but these should not prove insurmountable. 

Among those who have observed the function of the 
Church Hospital Hospice-Care Program there is no 
doubt that it is “care effective." In the current atmos- 
phere one must also ask whether it is "cost effective. "? 

There are many facets of this question which are 
beyond the scope of this paper. Suffice it to say that 
it is our conviction that a hospice-care program is eco- 
nomically efficient. Inpatient care in the program is 
admittedly intensive. Although it is a realtively low 
level of care technologically, with far fewer diagnostic 
and therapeutic maneuvers, it does require a high level 
of personal attention. Nonetheless, it would appear 
that the average daily cost for a hospice-care inpatient 
is approximately 80% of that for the average inter- 
mediate care patient in our hospital. In addition, it 
appears that a far greater amount of time during the 
terminal illness is spent as an outpatient by hospice- 
care patients than by those terminal patients managed 
in traditional fashion. When somewhat lower daily 
inpatient costs with shorter hospital stays are combined 
with somewhat higher outpatient costs, it is our im- 
pression that, assuming comparable length of terminal 
illness, hospice-care offers an economically attractive 
alternative to traditional terminal care. 

In assessing relative costs the base of comparison 
is important. If hospice-care is compared with con- 
scientious conventional treatment for the terminally 
ill, including prolonged hospitalization, numerous 
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diagnostic tests and the liberal use of radiation and 

chemotherapy, hospice-care is almost certainly more 
economical. On the other hand, if it is compared with 
' virtually no care at all, it is clearly more expensive. 


Conclusion 


There is still much to be learned about both the 
relief of symptoms and the optimal means of organizing 
programs of care for the dying patient. Experience with 
the hospice-care program at Church Hospital indicates 
that it has provided improved care for the terminally 
ill and their families at a reasonable cost. 
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one who was a skeptic of the hospice idea that this, indeed, fills a 
void in which many find themselves at life's end. 

The hospital-based hospice program, as exemplified at Church 
Hospital and presented by Dr. Zimmerman, emphasizes that this 
is a "people caring for people" program. That is where the emphasis 
should be. Unfortunately, as Dr. Zimmerman indicates, the word 
"hospice" suggests a place, and for the past several months health 
planners have picked up hospice as a so-called cost saving alternative 
to hospital care. 

We are now facing—and this is true of the coming General 
Assembly in Virginia next month—the prospect of legislation 
being introduced to license free-standing hospices and bring them 
under certificate of need regulation, thereby making them another 
toy for the games health service agencies play. 

The suggestion that such free-standing places will help contain 
cost is patently ridiculous, and not only will capital and operating 
expenses in the face of uncertain future usage (I say "uncertain" 
because of suspected improvements in cancer control) but another 
layer of bureaucratic support and regulatory control will result, 
at predictably incalculable cost. 

But the hospice program, as described by Dr. Zimmerman, and 
based in hospitals, is really a need, I believe, and should be given 
a significant place in health planning. These programs, as Dr. Finney 
has said, should have our support in our communities, and at the 
same time, I think, we should oppose the proliferation of free- 
standing institutions for the terminally ill. 

That Dr. Zimmerman addressed himself to cost is a significant 
feature of his paper. It should be that surgeons participate as best 
we can in caring for those whose infirmities are no longer under 
human control, and this, I think, can best be done in programs such 
as described by Dr. Zimmerman. 


DR. J. SHELTON Horsey, HI (Richmond, Virginia): I appreciate 
having the opportunity to review Dr. Zimmerman's manuscript 
before he gave his excellent presentation this afternoon. At the 
Medical College of Virginia/Virginia Commonwealth University 
Cancer Center we are very interested in the hospice program. | 
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believe it's a concept of care whose time has arrived. As the pre- 
vious discussants have emphasized, it is not a building, it is a pro- 
gram, a concept of care: and this is extremely important. 

As Dr. Zimmerman has pointed out, its aim is symptom control, 
rather than tumor control. It is multidisciplinary. We do not 
have a hospice at the Medical College of Virginia, but in our cancer 
program we have six rehabilitation teams. They are breast, gastro- 
intestinal, head and neck, pediatric, and two advanced cancer teams. 
They are composed of rehabilitation. counselors, dieticians, 
social workers, chaplains, nurses, occupational therapists, physio- 
therapists, and in the appropriate areas dental hygienists, speech 
therapists, and enterostomal therapists. There is a physician with 
each of these teams. They have greatly enhanced the "quality of 
life" of our patients. 

In reading this paper, it brought to mind some of the concepts 
of patient care that one of our members. Dr. Dunphy, has written 
and talked about on many occasions. I reread his article, *‘Changing 
Concepts in the Surgery of Cancer, ' published in the New England 
Journal of Medicine July 2, 1953. I would like to read you the last 
paragraph, because I think it's most appropriate to the concept 
of hospice care. 


In these terminal stages of cancer, it is a great boon to all if 
both patient and members of the family are fully aware of the 
nature of the disease. This is no time to dissemble. Patients are 
rarely afraid to die. They are always afraid if they are being 
deceived, and seem to be abandoned. A good physician, a 
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sympathetic surgeon clearly visible in the background, a united 
family, an attitude of aggressive optimism, and a determination 
to control pain intelligently, can make these tribulations not only 
bearable, but deeply moving and enobling experiences. 


Dr. J. M. ZIMMERMAN (Closing discussion): Dr. Finney has directed 
his remarks to what we think is a cardinal point, which is the 
physician's unique qualification to provide the kind of psychological 
support which the terminally ill individual needs; because he is in the 
act of providing physical help, he'sina different position from anyone 
else who proposes to bea counselor to a patient. Now, this is a subtle, 
but very definite, phenomenon in providing psychological support. 

Dr. Johns has directed remarks to the matters of setting standards, 
approval and accreditation. This is a topic which interests us a 
great deal, and is one which is going to occupy a good bit of attention 
in the near future. We have to be candid; there are things about 
hospice care for the terminally ill which lend it to abuse, and 
thus there are going to need to be standards. However, there should 
be flexibility because we are dealing with an area in which innovation 
is necessary; our hope is that regulation, accreditation and approval 
will come from within the profession, from the profession' s initiative. 

lm happy to report that the first meeting of the National Hospice 
Organization in Washington two months ago, (the keynote address 
for which, incidentally, was delivered by Dr. Dunphy) directed 
its attention to this matter of setting standards, accreditation, 
and approval. Hopefully, we will begin to see some order coming 
into this matter. 





$T -KATIVe AI © 


orompt narcotic / analgesic 
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The principal analgesic ingredient, oxycodone, is 
a semisynthetic narcotic with multiple actions 
qualitatively similar to those of morphine. The 
analgesic effect of oxycodone begins within 10 to 
15 minutes after oral administration, peaks at 45 
minutes, and persists for 3 to 6 hours.’ Acetamin- 
ophen, a non-narcotic anaigesic, complements 
the pain relief provided by oxycodone. 





Summary of Prescribing Information 
Contraindications: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused. Psychic dependence. physical 
dependence and tolerance may develop upon 
repeated administration; prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act 

Usage in ambulatory patients. Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required ‘or performance of potentially hazardous 
tasks such as driving a car or operating machinery 
Interaction with other Central Nervous System 
depressants: Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression When such 
combined therapy is contemplated. the dose of one 
or both agents should be reduced 

Usage in pregnancy. Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 

Usage in children. Should not be administered to 
children 


Precautions: Head injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 

Acute abdominal conditions. TYLOX capsules or 
other narcotics may obscure the diagnosis or clinical 
course of acute abdominal conditions 

Special risk patients: Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and 
prostatic hypertrophy or urethral stricture 





Adverse Reactions: Most frequent. Lightheaded- 
ness, dizziness, sedation, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients; some of these reactions may be alleviated if 
the patient les down. Others. euphoria, dysphoria, 
constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of mo;e severe pain or in those patients who 
have become tolerant to the analgesic effect of nar- 
cotics T LOX capsules are given orally. Usual adult 
dose is one capsule ever 6 hours as needed for 


pain Y 
A. ' 
Drug Interactions: CNS depressar effects may b 4 : j 
additive with that of other CNS c»,;ess.^iz Sec ue Tp imer e 





Warnings . 4 Slane: EA 

Caution: Federal law prohibits. ao pensq winout Oxycocone hiss » ds 
prescription oxycodone terephthaiate”* C.28 mg. 
For information on symptoms /!reatmen: 3! over- acetaminophen 500 ma 


aon 


dosage, see full prescribing infor 


Full directions for use should be read before adminis- x 
tering or prescribing * Warning: May be habit for'ning. 


tHalpern, L.M., and Bonica, J.J., “Analgesics, in 
Modell, W., ed. Drugs of Choice 1976-1977, St. Louis. 


The C V. Mosby Co., 1976, p. 213 | A 
» saad p McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 © McN 1978 





WHYDOA 
SIGMOIDOSCOPY 
AND MISS HALF 
THESIGMOID? 


The Olympus TCF-1S flexible sigmoidoscope lets you see what you ve been missing. 














| 
| 
| 


Up to 7096 of colorectal disease occurs in 
the sigmoid, frequently beyond the reach 
of the rigid sigmoidoscope.'* In fact, a 
study conducted at the Department of 
Gastroenterology at the University of Ore- 
gon revealed that nearly one half (4496) of 
polyps detected in the sigmoid were loca- 
ted above the 20-cm mark. 
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Rigid sigmoidoscope (left) has limited reach and maneuverability and narrow view field 
Flexible TCF-1S (right) can easily be maneuvered in the sigmoid and has wide-angle optics. 








Study shows that the Olympus TCF-1S identified 42 times 
as many polyps as the rigid sigmoidoscope.' 


e The average Olympus TCF-1S procedure allows you to 

examine nearly three times more of the lower bowel than 

rigid sigmoidoscopy.’ 

e On the same patient group, the TCF-1S detected 

36 polyps as compared to eight identified with the 
rigid scope.’ 

e Preparation time for both rigid and flexible 
sigmoidoscopy is the same; a simple water or 
disposable enema is sufficient. Patient position 
(knee-chest) is the same for both 

procedures. 

* Average examination time with the 

Olympus TCF-1S is only a few minutes 

longer than rigid sigmoidoscopy, even 

though the TCF-1S is inserted nearly 

three times further into the bowel. 

e More patients preferred the Olympus 

TCF-1S to the rigid sigmoidoscope 

after being examined with both.’ 


MS 





Ka 
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SEE FORYOURSELF. 


Rigid 
sigmoidoscope 
Average distance advanced 20.4 cm 


Number of neoplastic 8 
lesions detected 


Olympus 
TCF-1S 
55 cm 
36 


simple enema 
knee-chest 
5.9 min 

33%" 


Preparation required 
Examination position 
Average examination time 
Patient preference 


*24% had no preference 
Adapted from Katon RM. et ai 


knee-chest 
9.4 min 
4396* 


Number of polyps identified 
Rigid Olympus 
sigmoidoscope TCF-1S 

0-10 3 
11-15 13 
16-20 4 
21-25 7 
26-35 7 
36-60 2 
Total 36 


à 1 
Adapted from Katon RM. et al 


Distance from 
anal verge (cm) 


In an additional study comparing flexible and 
rigid sigmoidoscopy in 1,012 patients, diagnostic 
yleld of the flexible scope was 3.2 times that of 
the rigid ^ 


THE CHOICE IS CLEAR. 


Unique design makes the Olympus TCF-1S the 
instrument of choice for thorough, accurate 
examination of the rectum and sigmoid. Its extra- 
large suction/biopsy channel, 5mm in diameter, 
allows you to suction mucus and even small 
amounts of stool while simultaneously performing 
biopsies. 


The TCF-1S is simple to operate, with easy one- 
hand control for smooth insertion and maneuver- 
ability. Its distal tip bends four ways through a 
210? range, making every colorectal site readily 
visible and accessible. 


Olympus didn't become No. 1 in fiber endoscopy 
without having the finest optics. A precisely 
aligned fiber bundle allows the TCF-1S to deliver 
the clearest, brightest images possible. And as 
with every Olympus fiberscope, the TCF-1S is 
backed by the most extensive service organiza- 
tion of its kind in the United States. 


Isn't it time you looked into Olympus? 


Refer rences 
1. Katon RM. et al.: Gastroen terology 72:644-649, 1977 2. Bolt RJ: Car 
1971. 3. Axtell LM Ghiazze Jr: Cancer 19.750-754 bein 4 Ma ks G. Evaluation 
of Co mpar ative Effectiveness of Rigid and Flexible Finercptic Sigmoidoscopy in the Set 
ting of the Surge on's Office A Comparative Stı udy | of 1012 ' Case: 


OLYM PUS 


0191199 
<0 icl-Icc 


(in pre S) 





simple enema 
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lD LIKE TO SEE FOR MYSELF. 


O Have my Olympus Representative contact 
me for a TCF-1S demonstration. 


L] Send me additional literature on the Olympus 
TCF-1S. 


Name 
Institution 
Address 
City State Zip 
Telephone (__) 


Medical specialty 


Olympus Corporation of America 
Medical Instrument Division 

4 Nevada Drive 

New Hyde Park, New York 11042 
(516) 488-3880 
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FROM WITH. 
SURGERY... BLEEDING... 


o - 
OPERATING : a 
] mera | OPERATING 


ROOM 
ai 


SUSPECT EXCESSIVE FIBRINOLYSIS 


An impairment of hemostasis 
in which excessive plasmin and 
plasminogen activity 

is preventing clot formation. 








CONSIDER 


AMINOCAPROIC ACID 


Tablets — 500 mg, Syrup — 250 mg /ml, Intravenous — 5 Gm/20 ml 


SO A CLOT CAN FORM 


e Inhibits excessive activity 
of plasmin and plasminogen. 














* Prevents excessive breakdown 
of fibrin and fibrinogen. 


* Bleeding stops because a 
clot can form. 


* Compatible with infusions of 
whole blood, fibrinogen, 

and other measures which may 
be required concomitantly. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company, Pearl River, NY 10965 


Please see following page for brief summary of prescribing information. 





AMICAR " 


AMINOCAPROIC ACID 





Tablets — 500 mg, Syrup — 250 mg/ml, into three major parts: General Principles of Pw 
Intravenous — 5 Gm/20 ml Surgical Practice; Specific Lesions and Dys- 
functions Involving Various Organs; and 
Parasurgical Considerations. 
Indications: For the treatment of excessive The approach is now problem-oriented and this 
bleeding resulting from systemic hyperfibrinolysis outstanding volume considers virtually all 
and urinary fibrinolysis. For associated conditions unten pFODISIms 1h Surgery, 
consult labeling. More than 270 contributors give you an 
enormous geographical and philosophical range 
Contraindications: Active intravascular clotting. in one volume. Each is well known in his field 
and discusses management of a specific 
Warnings: Effects on fetal development have not problem. Included in each of the hundreds of 
been established. Do not use in women of child- topics discussed are basic features of the opera- 
bearing potential, particularly in early pregnancy, tion including a table of basic facts; an overview 
unless potential benefits outweight possible of the concept under discussion; description of 
hazards. specific pathological conditions; surgical 
history; physiology; a pathophysiological 
Precautions: Do NOT administer without a definite diagram and an anatomical sketch whenever 
diagnosis and/or laboratory findings of feasible; many excellent illustrations of disease 
hyperfibrinolysis. Take particular caution in cardiac, processes ane treatment procedures: possible 
technical errors; safeguards; postoperative a 


hepatic or renal diseases. Endocardial 
hemorrhages and myocardial fat degeneration have 
been observed in animal studies, as well as 

rat teratogenicity and kidney concretions. Rapid 
intravenous administration may induce 
hypotension, bradycaria and/or arrhythmia. One 
fatal case of cardiac and hepatic lesions has been 
reported in man. A few cases of intravascular 
clotting following treatment have been reported, but 
this was most likely a result of the fibrinolytic 
disease being treated. Also, it is believed that the 
few reported cases of extravascular clotting could 
have occurred in the absence of treatment. 


Adverse Reactions: Occasional nausea, cramps, 
diarrhea, dizziness, tinnitus, malaise, conjunctival 
suffusion, nasal stuffiness, headache, skin rash, 
rarely requiring reduction or discontinuance of 
dosage. As with all IV medication, guard against 
thrombophlebitis. 


, Lederle 


LEDERLE LABORATORIES 





Fifth Edition 


Rhoads 
TEXTBOOK OF 


SURGERY 


Principles and Practice 
a 


Edited by JAMES D. HARDY, M.D. 


with 279 contributors 


Although technically a Fifth Edition of Surgery: 
Principles and Practice, this revision is new in 
title, editor, contributing authors, content, ap- 
proach, and format. It has been reorganized 


problems; and complications. 
2354 Pages / 1738 Illustrations / 313 Tables 


5th Edition, 1977 / One Volume Format: $38.50 
Two Volume Format: $45.00 


Now Availablein Either OneorTwo Volume Form! 





Lippincott 


J. B. LIPPINCOTT COMPANY 


East Washington Square 6 Phila., Pa. 19105 


In Canada: J. B. Lippincott Company of Canada Ltd. 


75 Horner Avenue, Toronto, Ontario M8Z 4X7 


Please send me: 
Rhóatis TEXTBOOK OF SURGERY 
0 1 Vol $38.50 o 2 Vols. $45.00 


Name 


Address = ee cds 
City i State Zip |. 





O Charge and bill me 
(Plus postage and handling?) 
Also available at your medical bookstore AS 6/79 


o Payment enclosed 
(Save postage and handling) 


A Division of American Cyanamid Company, 
Pearl River, NY 10965 


025-9 


PULSE VOLUME RECORDER ^ / 
The NON-INVASIVE Clinical Vascular Laboratory 


An Extensively Documented Clinical Procedure for 
the Quantitative Evaluation of Peripheral Vascular Disease: 


Arterial — Venous — Cerebral 





E 





are : Ophthalmic artery pressure is read 

Excellent Long-term Reproducibility and Calibrated rabies on ie RC ERES E 
Accuracy by Quantitative Segmental Cuff Technique the PVR for the evaluation of col- 
lateral circulation to each eye, and 

its respective cerebral hemisphere. 


PULSE VOLUME 
CURVE BY 
INTRA-ARTERIAL VENOUS THIGH CUFF 


CANNULATION RELEASE 


viliag unde EVALUATION 


CURVE OBTAINED — {sec 1— 
FROM CALIBRATED [ i 
PVR SEGMENTAL 
PRESSURE CUFFS 
































AMPLITUDE 





0 0.2 0.4 0.6 0.8 1.0 
HEART PERIOD 


A 15-point scale provides 
Comparison of pressure contours obtained approximately 5% false (+) 
with the PVR and direct cannulation of the and 2 % false (-). 
common femoral artery. 


Total Segmental Perfusion (primary vessel plus collaterals) is accu- 
rately documented at the thigh-calf-ankle-metatarsal level and digits. 
The built-in Doppler facilitates the measurement of pressures along 
the arterial tree. 


The COMBINED information of segmental PVR recordings and systolic 
pressure gradient establishes a clinically accurate picture of functional 
perfusion. 


ES a 


- Now available with r 
built-in, Recording 
.. Bi-Directional Doppler 





UNS rae bib! pex and 
details on request. 








'Riinbremeni Horde and E nder: Kag non-profit f = 
hospital and medical-surgical service plans "Lada SL 
le (Medicare. e Veterans Benefits * Commercial Insurance Companies. Lu l Life Sciences Inc. - 


iy. 270 Greenwich Avenue 


*...it has long been recognized that anxiety, 


tension, agitation, and apprehension are all capable 
of increasing pain perception...” 


Halpern L M: Anxiety and pain in postoperative patients. Hospital Practice (special report), January 1977, pp 31-33. 


Following surger y... 
the perception 


of pain diminished by 
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Calm 
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VisTaril LM. 


: hydroxyzine HC. 


— reduces the anxiety component of pain 
— permits reduction in narcotic dosage 


— controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 











iSlaril LM. 
(hydroxyzine HCl) 


100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
and 
postoperatively 


e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


ə vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL? (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50*/s. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses, Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 56 mg/ml-2 mi 
and 10 ml vials; Isoject$, 25 mg/ml and 50 mg/ml-- 
imi fill; 100 mg/2 mi- 2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 mi vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 mil vials) 
More detailed professional information available 


on request. qm 


LABORATORIES DIVISION 


PFIZER INC 


ORTHOPEDIC 
SURGEON 


Board Certified or Board Eligible, to join 
a developing multi-specialty group in 
Southern California. Rural hospital 
within commuting distance of several 
major metropolitan areas with active 
Emergency Room and Out-Patient 
population immediately available. Reply 
to: 


Inland Medical Group 
13047 Camino del Valle 
Poway, CA 92064 





CHAIRPERSON 
DIVISION OF SURGERY 


Albert Einstein Medical Center, Northern 
Division, Philadelphia, Pennsylvania, affili- 
ated with Temple University School! of 
Medicine is searching for a full time sur- 
geon to lead the Department of Surgery. 
The Chairperson will have appropriate 
academic rank at the Medical School. 


This key medical position requires an out- 
standing clinician who can provide lead- 
ership and vision to a large group of staff 
physicians and housestaff. The emphasis 
is upon the creation of an environment 
which will prompt physicians’ profes- 
sional growth and produces an outstand- 
ing medical education program. 

The Northern Division is a 600 bed acute 
general hospital which has on its North 
Philadelphia campus a major research 
facility, an extended care facility and a 
major rehabilitation hospital . 

Please submit your curriculum vitae and 
suggested references to the Chairman, 
Search Committee, ALBERT EINSTEIN 
MEDICAL CENTER, Northern Division, 
Old York and Tabor Roads, Philadelphia, 
Pa. 19141. inquiries will be held in strict- 
est confidence. 


Equal Opportunity Employer 














Prophylactic and Preventive Antibiotic Therapy 


Timing, Duration and Economics 


H. HARLAN STONE, M.D., BONNIE B. HANEY, R.N., LAURA D. KOLB, B.S., CAROL E. GEHEBER, B.S., 


Previous studies have demonstrated that administered anti- 
biotics must be active against major anticipated pathogens 
and must have reached sufficient concentrations in the tissue 
or body fluid at risk by the time of bacterial challenge if pro- 
phylactic therapy is to be maximally effective in reducing the 
infection rate of potentially contaminated surgery. The need 
for continuing antibiotic prophylaxis beyond the day of 
operation, however, has been uncertain. In a prospective, 
randomized, double-blind study of 220 patients undergoing 
elective gastric, biliary or colonic surgery, perioperative 
administration of cefamandole plus five days of placebo was 
compared to perioperative plus five days of postoperative 
antibiotic therapy; no significant difference was found between 
the groups in the rate of infection of wound (6 and 5%, 
respectively), peritoneum (2% each) and elsewhere (6% and 
5%). In another prospective, randomized, nonblind study 
of 451 determinant cases of 1,624 patients undergoing 
emergency laparotomy, cephalothin was instituted preoper- 
atively but after peritoneal contamination had occurred 
(Le., abdominal trauma, etc.); continued postoperative 
antibiotic again failed to reduce further the wound and 
peritoneal infection rates, as noted on comparing perioperative 
therapy alone (infection rates 8 and 4%, respectively) 


y with perioperative plus 5-7 days of postoperative treatment 


(10% and 5%, respectively). Analysis of these data, as well as 
of the extra expenses incurred by 463 patients because of 
infection in a previous prophylactic antibiotic study, re- 
vealed an average additional expenditure of $2,686.00 for 
each instance of postoperative infection of the wound 
and/or peritoneum; whereas savings of $300.00 per patient 
at risk were obtained whenever appropriate prophylactic 
antibiotic had been given. 


HE VALUE OF PARENTERAL ANTIBIOTIC as pro- 
T phylaxis against postoperative surgical infections 
has been substantiated both in the animal laboratory?” 
and in scientifically controlled clinical studies 3810321517 
However, preoperative administration is exceedingly 
important, for without adequate concentrations of anti- 
biotic in the tissues and/or body fluids at risk prior to 
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the time of contamination, the incidence of infection 
has appeared to be almost as great, if not the same, as 
when antibiotic has been withheld altogether.'? Animal 
experiments by Burke have suggested that a three 
hour delay following a given bacterial challenge may be 
the upper limit, beyond which initiation of parenteral 
antibiotic therapy consistently fails to reduce the 
incidence and severity of subsequent wound-related in- 
fection.’ Maximal benefit, nevertheless, can be ob- 
tained only when antibiotic has been administered be- 
fore the time of inoculation.**!5 Antimicrobial treat- 
ment begun prior to contamination is therefore referred 
to as being prophylactic; if not instituted until after 
inoculation, preventive therapy is probably a more de- 
scriptive term. 

Hospital surveillance will reveal which patients and 
which operations warrant prophylactic or preventive 
antibiotic therapy. The two basic criteria are 1) when 
postoperative infection is common but seldom fatal (i.e. , 
elective gastric, biliary and colonic surgery) and 2) when- 
ever postoperative infection, although rare, carries an 
unacceptably high mortality rate (i.e., open heart 
surgery and peripheral vascular reconstruction). 5? The 
same surveillance methods, in conjunction with data 
from the hospital clinical laboratory, can also identify 
which bacterial pathogens are the most likely offenders, 
as well as which antibiotics can be relied upon to con- 
trol such microbial contaminants.‘ 

Thus, it would appear that only two major questions 
remain to be answered. How long after operation should 
prophylactic and preventive antibiotic therapies be 
continued? And do monetary savings gained by à 
lowered rate of infection further justify the additional 
expenditures incurred by a program of routine pro- 
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TABLE Í. Patient Statistics 
Preoperative Preoperative 
Cefamandole Preoperative — Cephaloridine 
and and and 
Postoperative Postoperative Postoperative 
Placebo Cefamandole Placebo 
Patients 110 110 110 
AV. age (yrs) 50.6 49.6 48.3 
Race (W/B) 25/85 24/86 12/98 
Sex (M/F) 47/63 49/61 45/65 
Av. height (cm) 164.1 RIS 165.5 
Av. weight (kg) 67.0 67.0 67.3 
Diabetes mellitus 18 10 14 
Steroid/radiation va 0/0 1/1 
Died 4 3 2 
Septic death ] 


phylactic and/or preventive antibiotic therapy for a 
given population at risk? 


Duration of Prophylactic Therapy 


During the 16 month period between June 1, 1976 
and September 30, 1977, all patients admitted to the 
general and pediatric surgical services of Grady 
Memorial Hospital became candidates for study if an 
elective gastric, biliary or colon operation was planned. 
There was an automatic exclusion in cases of pregnancy, 
breast feeding, allergy to cephalosporins and anti- 
biotic therapy within 2 weeks prior to operation. Per- 
mission for study participation was obtained in writing 
from an informed patient, parent or guardian. 

Appropriate records of age, race, sex, presence of 
other disease entities, state of nutrition, primary clinical 
and pathologic diagnoses, operative procedure carried 
out, complications, other significant events in the hos- 
pital course and, finally, outcome were carefully kept. 
Specific function studies were run on the kidneys 
(routine urine analysis, serum creatinine and creatinine 
clearance), liver (serum bilirubin and various hepatic 
enzymes) and bone marrow (complete blood count with 
white cell differential and scrutiny of the blood smear 
for platelet adequacy). During operation aerobic and 
anaerobic cultures also were taken of the organ contents, 
peritoneal cavity and surgical incision prior to closure. 
Subsequent wound and intraperitoneal infections were 
similarly cultured. Aerobic bacterial isolates were 
speciated and tested, by both disc and tube dilution 
methods, for susceptibility to the two study antibiotic. 
cefamandole and cephaloridine.? Anaerobes were 
merely categorized routinely as to gevus and occa- 
sionally as to species and subspecies. - 

Three distinct antibiotic rc;^mens were given in a 
prospective, randomized. dc: :le-ohind asnon ac- 
cording to the follow ng format. 


Group 1: cefamandole, : g/dose, niramuscularly, | 
hour prior to operaiion, intravenously during opera- 


SIONE AND OTHERS 


Ann. Surg. e June 1979 


tion and intravenously in the recovery room plus 
diluent as placebo every 6 hours, intramuscularly, 
for 5 days postoperatively. 

Group 2: cefamandole given perioperatively as in 
Group 1 plus cefamandole, | g/6 hr, intramuscularly 
for 5 days. 

Group 3: cephaloridine, instead of cefamandole, 
given perioperatively as in Group 1 plus diluent as 
placebo every 6 hours, intramuscularly, for 5 days. 


Vials of antibiotic and placebo were identified only 
by patient number and were marked as to which should 
be reserved for postoperative administration. Cefa- 
mandcle was chosen because of documented effec- 
tiveness in treating peritonitis’ and significant ex- 
cretion of the drug in bile. Cephaloridine served as 
a control, since several studies had previously demon- 
strated its effectiveness as a prophylactic agent.*'!? 


Results 


There were no significant differences in the three 
groups of 110 patients each with respect to age, race, 
sex, weight, immune deficiency states and eventual 
outcome, categorized as survival, death and cause of 
death (Table 1). No adverse drug reaction occurred in 
any patient. 

There were no differences in rate of infection be- 
tween the various groups. More importantly, the in- 
cidences of infection within the surgical incision (Table 
2) and the abdomen (Table 3) were essentially the same 
with cefamandole given perioperatively only (6 and 
2%, respectively) as with perioperatively plus 5 ad- 
ditional days following operation (5 and 246, respec- 
tively). The likelihood of sepsis in other areas also was 
similar, being 13 and 12%, respectively (Table 4). 
Results obtained from the use of cephaloridine were 
identical to those obtained with perioperative plus post- 
operative cefamandole. No significant differences 
among the three groups were evident with respect to the 
specific types of operation, j.e., gastric, biliary 
and colonic. 

Tabulation of bacterial culture results demonstrated 
that 8996 of the aerobic organisms initially isolated 
were sensitive to the antibiotic administered, while 
only 58% of such later isolates from complicating 
infections —be they from wound, peritoneum or other 
area— were susceptible (Fig. 1). Infection occurred 
only in those instances in which at least one major con- 
tami ting vethogen was resistant to the antimicrobial 
agen: gb en 


Comaneni 


These data accumulated from. a. prospective, ran- 
domized, double-biind study demonstrate that the ef- 








* severity of hemorrhagic shock on admission, interval 
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TABLE 2. Postoperative Infection Within the Surgical Incision 
aneen 08 NT ee 


Preoperative Cefamandole 


Preoperative 


and Postoperative Preoperative Cephaloridine 





and Postoperative Placebo Cefamandole and Postoperative Placebo 
Area of M ; MER Se ier | 
Operation Patients Infection Patients Infection Patients Infection 
A tA 
Stomach 25 Q 29 0 25 | (4) 
Biliary tract* 36 2 (6) 40 0 45 0 
Colon 54 3 (9) 47 5{11) 44 245) 
Totals 110 7 (6) 110 5 (5) 110 3 (3) 


* Cholecystectomy plus colectomy or gastrectomy in 15 patients. 
Numbers in parentheses indicate per cent. 


ficacy of cefamandole as a prophylactic antibiotic is 
equal to that of cephaloridine. In addition, antimicro- 
bial therapy continued beyond the day of operation was 
neither a benefit nor a detriment to the subsequent 
hospital course or, more specifically, to any risk for 
development of a postoperative infection within the 


wound and/or abdomen proper. 


Duration of Preventive Therapy 


During the 18 month period between October 1, 
1976 and March 31, 1978, patients for study of pre- 
ventive antibiotic therapy were those admitted to the 
trauma and pediatric surgical services of Grady 
Memorial Hospital for surgical care of an acute ab- 
dominal condition. Emergency laparotomy was carried 
out on 1,624 patients, although only the 773 who had 
sustained some form of abdominal trauma were con- 
sidered to be valid study candidates. 

Details recorded were age, race, sex, mode of injury, 
alcoholism, preexisting disease states, presence and 


between injury and admission as well as operation, 
most contaminating intraperitoneal wound, operative 
procedure, postoperative complications, including 
infection, hospital course and duration and final out- 
come as defined by survival, death and cause of death. 
Cultures of subsequent infections, especially those 
of the surgical incision and abdomen, were processed 
for aerobic and anaerobic growth. Speciation of all 


pathogens was routinely accomplished, although only 
aerobic isolates were tested, by disc and tube dilution 
methods, for susceptibility to cephalothin.’ 

Parenteral antibiotic therapy was determined by the 
last digit in the previously randomly assigned hos- 
pital number. An odd-numbered final digit dictated 
intravenous cephalothin at a dosage of 2 g/6 hr for no 
less than three and no more than four administrations. 
An even final digit prescribed a continuation of such 
therapy for at least 5, yet no more than seven, ad- 
ditional hospital days. No other parenteral antibiotic 
was to be administered concomitantly, although a 
change in antimicrobial regimen could be made after 
the third postoperative day whenever overt sepsis so 
warranted. 


Results 


Of the 773 total trauma patients, 179 were excluded 
because of a significant deviation from the established 
antibiotic protocol. Another 143 patients were elimi- 
nated from consideration due to an inadequate follow- 
up. The remaining 451 patients were thereby dis- 
tributed in a random, prospective, nonblind fashion 
(according to last digit of their hospital number) into 
two specific groups. Cephalothin was given only peri- 
operatively to 213 patients, while 238 others received 
cephalothin both perioperatively and for 5—7 days 
postoperatively. 

No significant differences were noted between the 


TABLE 3. Postoperative Infection Within the Abdomen 





Preoperative Cefamandole 
and Postoperative Placebo 


Area of E 
Operation Patients Infect; 
Stomach 25 0 
Biliary tract* 36 ] :3) 
Colon 34 2 (4) 
2 i2] 





* Cholecystectomy nius colectomy or gastrectomy in 15 patients. 
Numbers in parentheses indicate per cent, 
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TABLE 4. Postoperative Infection Outside the 
incision and Peritoneum 
Preoperative Preoperative 
Cefamandole Preoperative — Cephaloridine 
and and and 
Postoperative Postoperative Postoperative 
Placebo Cefamandole Placebo 
(110 Patients) (110 Patients) (110 Patients) 
Infections 16 1S 17 
Patients 14 13 15 
Infection rate 13% 12% 14% 
Area of infection 
Urinary tract 9 10 12 
Pulmonary 6 2 l 
Intravenous 
site 0 i 
Septicemia j 2 3 


two groups with respect to age, race, sex or mode of 
injury (Table 5). There also were no significant dif- 
ferences in incidence of immune impairment (diabetes 
mellitus and renal disease), alcoholism, presence and 
severity of shock on admission, volume of intravenous 
crystalloid and colloid required for fluid replacement, 
interval from injury to time of admission and to time 
of operation and total number of days in hospital. 
Frequencies of contamination among the major sites 
of wounds, i.e., colon, rectum, stomach and esopha- 
gus, were similar for both groups (Table 6). 

The incidences of infection within the surgical in- 
cision (8 and 9%) and peritoneum (4 and 5%) 
were not significantly different between those patients 
who received cephalothin perioperatively only and 


80% 


20% 
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those whose antibiotic therapy was continued for 5-7 
days postoperatively (Table 7). The likelihood of infec- 
tion developing elsewhere and mortality rates also were 
relatively equal. 

Since not all complicating infections were adequately 
cultured, bacteriologic data were not considered to be 
truly representative and therefore were not analyzed in 
great detail. Nevertheless, only 3196 of the aerobic 
bacteria isolated from postoperative infections were 
susceptible to cephalothin at a disc concentration of 


30 ug. 


Comment 


From this prospective, randomized, nonblind study, 
it is apparent that preventive antibiotic therapy in pa- 
tients with significant wound and peritoneal con- 
tamination was not made more effective in reducing 
the incidence and severity of infection within the in- 
cision and abdomen by continuation of the therapy be- 
yond the day of operation. Such results mimicked 
those obtained in the above reported study, in contra- 
distinction to what might have been expected in cases 
of established wound and/or peritoneal infection. 


Economics of Prophylactic Therapy 


A previously reported, double-blind, prospective, 
randomized study of 400 patients undergoing elective 
operations on the stomach. biliary tract and/or colon 
was extended by the addition of 63 similarly managed 
patients. Cefazolin or placebo was administered 


Fic. l. Antibiotic susceptibility of aerobic 
pathogens as determined by sensitivity 
disc testing. Agent used was cefamandole, 
30 ug. 
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TABLE $. Patient Statistics 





Cephalothin 
perioperatively 
Cephalothin and 5-7 Days 
Perioperatively Only Postoperatively 
Patients 213 238 
Average age (years) 29.6 31.5 
Race (white/black) 42/171 50/188 
Sex (male/female) 175/38 201/37 
Gunshot 91 121 
Stab 98 99 
Shotgun l 3 
Blunt 23 1S 


intramuscularly 8—12 hours prior to operation, 1 hour 
preoperatively, in the recovery room after operation, 
on the morning following the day of surgery and on 
that same afternoon (Fig. 2). The study was so designed 
. that antibiotic was begun 8—12 hours preoperatively, 

just 1 hour prior to operation, shortly after operation or 
not at all. 

Patient classification was revised so as to distribute 
cases into one of two groups, either 1) those receiving 
antibiotic preoperatively or 2) those receiving only 
placebo prior to operation. Rates of infection of the 
surgical incision were 4% and 14%, respectively, 
and were significantly different statistically (p « .01). 
Incidences of postoperative peritoneal infection, 2 and 
6%, respectively, also were significantly different 
but not to the same level of confidence (p « .05). 

Analysis of infections related to the surgical incision 
and/or peritoneal cavity revealed that 11 of 232 patients 
receiving preoperative cefazolin and 36 of 231 given 
only placebo prior to operation developed such in- 
fections (Table 8). Overall, almost two extra hospital 
days per patient were required by those individuals 
denied preoperative antibiotic, with such excess being 
due entirely to potentially avoidable surgical infections. 

Cost of each postoperative infection of the wound 
and/or abdomen was tabulated on the basis of certain 
readily available and easily identifiable additional 
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TABLE 7. Postoperative Infections and Mortality 
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Cephalothin 

Perioperatively 
and 5-7 Days 
Postoperatively 
(238 Patients) 


Cephalothin 
Perioperatively Only 
(213 Patients) 


—— 


Number incidence Number  . Incidence 

Any operative 

infection 22 10.3% 36 15.1% 
Incision, 

subcutaneous 16 7.5% 23 9.7% 
Incision, 

muscular 5 2.3% 8 3.4% 
Peritonitis 8 3.8% 11 4.6% 
Drain tract 3 1.4% 4 1.7& 
Other related 

infections 2 0.9% 4 L.7&% 
Deaths 8 3.8% 11 4.6% 


charges (Table 9). Total excess hospital days were 
multiplied by the standard per diem of $80.00. To this 
were added daily charges of $170.00 whenever the in- 
fected surgical intensive care unit was used. Expendi- 
tures for extra medications, primarily antibiotics, and 
wound dressing supplies were determined by standard 
charges levied by the hospital pharmacy and central 
supply. Laboratory fees, especially for bacteriology 
and blood counts, were also calculated, as were charges 
from radiology for diagnostic studies ordered to locate 
pockets of intra-abdominal sepsis. Operating room and 
recovery room billings, as well as the cost of supplies 
used by the anesthesia service, were obtained from the 
hospital business office; while anesthesia and surgical 
professional fees were calculated from the California 
Relative Value Scale with a single unit based at $60.00.° 
The extra medical expenditures caused by a single 
operation-related infection could then be determined. 


PREOPERATIVE 











TABLE 6. Most Frequently Contaminated Wounds = 
Cephalothin «x 
Cephalothin Perioperatively z 
Perioperatively and 5-7 Days a- 
Only Postoperatively "d | | 
X | X | X 
Patients 213 238 MDC CRDI: ———— 
Colon-rectum 35 39 0 | 0 | 0 
Stomach/esophagus 23 27 
Duodenum/small bowel 46 53 
Liver/biliary tract 42 45 
Urinary/renal 17 21 X*antibioti s 
Pancreas/spleen/vascular 23 22 LS T ISEENE 
Negative laparotomy 27 31 ric. 2. Design of study with respect to time of antibiotic and 
PIRATER A AE EA N Be et aha placebo administration. 
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TABLE 8. Postoperative Hospital Stay (Relationship to Infection 
Within the Incision andlor Abdomen) 





Preoperative Preoperative 
Antibiotics Placebo 
No No 
Infection Infection Infection Infection 
Patients 221 li 195 36 
Average post-op 
hospital days 10.3 23.6 10.1 27.1 
Average excess 
post-op days 13.3 17.0 
Total patients 232 231 
Average post-op 
hospital days 10.9 12.8 
Average excess 
post-op days 1.9 





The average was $2,686.00 per infection, with minor 
variations between the two groups according to 
whether antibiotic or placebo had been given pre- 
operatively (Table 9). 

To the extra expenditures brought about by a post- 
operative infection, the cost of the prophylactic 
antibiotic was added to the total for that group which 
received such medication (Table 10). The difference 
was still more than $69,000.00 greater for the group 
given preoperative placebo and, when distributed 
equally among those same patients, amounted to al- 
most $300.00 per patient at risk. 


Postoperative Antibiotic Therapy 


Since prolongation of prophylactic treatment beyond 
the day of surgery appears to offer no medical benefit 


TABLE 9. Additional Hospital Costs Due to Infection Within 
the Incision andior Abdomen) 








Preoperative Preoperative 
Antibiotic Placebo 
Patients with postoperative 
infection 11 36 
Average excess hospital days 13.3 17.0 
Total excess hospital days 146 612 
Cost of excess hospital days $11,680.00 $48,960.00 


Postoperative days in infection 
ICU 13 35 


Cost of excess ICU days $2,210.00 $5,950.00 
Extra medications/dressings $4,126.41 $14,479.03 
Added lab costs (bact., etc.) $1,425.00 $5,170.00 
Fees for extra diagnostic studies 

(x-ray, etc.) $2,845.00. $9,305.00 
O.R. and R.R. charges for i s 

complicating infection $905.21 $3,667.94; 
Extra anesthesia (fees, supplies) ($1,354.82 $3,969.17. 
Added surgical fees $2,448.00 $7,752.00 
Total extra costs $26,994.44 $99,253.14 
Average cost/patient ., $2,454.04 $2,757.03 
Total average cost Mio $2,686.12 
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TABLE 10. Additional Hospital Costs Incurred by Prophylactic 
Antibiotic and Postoperative Infection Within the 


Incision and/or Abdomen 


Preoperative 


Preoperative 
Antibiotic Placebo 

Total patients 232 231 
Extra charges due to wound 

and/or intra-abdominal infection $26,994.44 $99,253.14 
Cost of preoperative and 

perioperative antibiotic $3,125.04 
Net excess expenditures $30,119.48 $99,253.14 
Difference $69,133.66 
Net excess cost/patient $129.83 $429.67 
Difference $299.84 





to the patient, continuation of such therapy can be 
construed to be a wasteful practice. Calculation of 
these costs, then, must be based entirely upon expendi- 
tures for extra antibiotic, since the rates of infection 
are the same, as are the average durations of post- 
operative hospital stay. The above cited study using 
cefamandole has given objective data to support this 
belief. 

Computation of extra expenditure for drug in the 
study using cefamandole as the prophylactic agent 
revealed an unwarranted pharmacy charge of $92.00 
per patient when antibiotic was continued postopera- 
tively (Table 11). Subtraction of this amount from the 
anticipated $300.00 per patient saving when peri- 
operative antibiotic alone is given significantly reduces 
the overall economic gain to only $208.00 per case, 
a loss of almost one-third of what had been saved 
initially. 

Similar waste could be demonstrated for patients 
receiving preventive therapy with cephalothin (Table 
12). In that study reported above, an unnecessary 
$23,895.00 was spent for postoperative antibiotic. 
This averaged a little more than $100.00 per patient 
when distributed equally throughout the group treated 
with continued postoperative antibiotic. 


Discussion 


Ever since our appreciation of the germ theory and 
the realization of its determinant role in wound sepsis, 
surgeons have attempted to manipulate various com- 


TABLE 11. Cost of Prophylactic Antibiotic Course 


ertet riri qr der PHP rre eth terrere aar MN HP tpa tmm rt 








Preoperative 
Cefamandole Preoperative and 
, and Postoperative Postoperative 
Placebo Cefamandole 
Doses per patient dw a l | ri 
Costs ($4.60/dose) . $13.80 | . $105.80. 
Difference — | $92.00 | 
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ponents of the host-parasite relationship so as to 
eliminate postoperative wound infection. Progression 
from an antiseptic to aseptic technique has clearly mini- 


| =- mized the bacterial challenge, while gentleness in 
= handling tissues and avoidance of residual culture 


media such as clot or necrotic tissue have significantly 
limited the nutritional support offered to contaminating 
pathogens. Extremes of modern implementation of 
these two principles have been the "super-clean"" room 
and sharp tissue dissection under tourniquet control. 
Still, infections do occur. 

The majority of mammalian species are more resist- 
ant to bacterial infection than is man. For example, 
veterinary surgeons usually ignore the cardinal iso- 
lation rules which are so strictly enforced in our 
hospitals and operating rooms. The ideal would indeed 
be a human race possessed of the inherited bacterial 
resistance demonstrated by less-developed animals. 
Certain immunization programs could provide an an- 


^7 swer, that is, if it were always possible to predict 


exactly which pathogens would colonize a given wound 
and if the unexpected contamination or emergency 
condition were to never arise. The success of such an 
active immunization program was dramatically demon- 
strated by the near total eradication of tetanus as a 
major threat to battle casualties of the Allied forces 
during World War II.’ 

Parenterally administered antibiotics offer an alter- 
native and can serve as an instantaneous means of in- 
creasing the patient's resistance through provision of 
exogenously produced circulating antiinfectious com- 
pounds. However, appropriateness of antibacterial 
spectrum, timeliness of distribution in tissue, drug 
safety and cost are important considerations. The initial 


* application of this concept was not uniformly bene- 


ficial, for bacterial resistance to the penicillin used be- 
came a frequent complication.’ Similar experiences 
have been noted with other antimicrobial agents, es- 
pecially if applied topically without wound or patient 
isolation.!5 As a result, prophylactic antibiotics at one 
time became a despicable term and often were in- 
criminated as causing many more infectious propieus 
than would have developed otherwise. 

The scientific basis for parenteral antibiotic pro- 
phylaxis was first documented by Miles et al.° and 
Burke.* From a set of carefully controlled experi- 
ments in laboratory animals, it was shown that time of 
drug administration, blood supply of tissue to be 
challenged and appropriateness of the antimicrobial 
spectrum were the three crucial factors. Delay in 
antibiotic administration beyond the third hour efter 
bacterial contamination consistently failed to reduce 
the size of the control infectious lesion.* Greatest 
benefit was obtained only if antibiotic had been given 
prior to the time of bacterial inoculation.*!*i5 The 
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TABLE 12. Antibiotic Costs (Cephalothin, 2 g/6 hrs, Intravenously) 





Perioperative 


Perioperative and 5 Days 
Only Postoperative 

Antibiotic administrations 

(2 g each) 4 24 
Total antibiotic given 

(g cephalothin) 8 48 | 
Antibiotic cost ($2.51/g) $20.08 $120.48 
Difference/patient $100.40 
Patients 213 238 
Cephalothin expenditure $4,277.04 $28,674.24 
Perioperative expenditure only $4,277.04 $4,779.04 
Excess expenditure 23,895.20 





delivery of anti-infectious substances, whether autog- 
enous antibody or exogenous antibiotic, was based 
upon the current state of the cardiovascular system in 
general and, more specifically, the blood supply of the 
local tissue being challenged.* Thus, administration 
of vasopressors uniformly increased the size of the 
control lesion and negated any potential benefit that 
may have accrued from even preinoculation antibiotic 
treatment. 

Polk and Lopez-Mayor were the first to confirm these 
findings in a prospective, randomized, double-blind 
study of humans undergoing elective gastric or colonic 
surgery.'^ The rate of infection following colectomy 
was cut to one-fourth, that is, from 15 to 4%, by the 
preoperative administration of cephaloridine in com- 
parison to a placebo control. Subsequent clinical 
studies constructed on the same prospective, ran- 
domized, double-blind basis have supported these 
initial observations.559:5-1 In one clinical experiment, 
postoperative initiation of antibiotic therapy to patients 
undergoing surgery on the stomach, colon or biliary 
tract gave results identical to those obtained by use 
of a placebo in controls. In the same study no dif- 
ference in results was noted between patients in whom 
antibiotic therapy was begun 1 hour preoperatively 
and those in whom therapy was initiated 12 hours pre- 
operatively. Failures could uniformly be correlated 
with either absence of antibiotic at bacteriocidal 
concentrations in tissues at the time of bacterial 
inoculation or resistance of major pathogens in the 
inoculum to the antibiotic given. 

From the present report, the necessary duration 
of antimicrobial coverage appears to be quite brief. 
Certainly administration must be started prior to 
operation, yet continuation of antibiotic prophylaxis 
bcyond the time in the recovery room has added 
nothing to prevention. Only unwarranted extra cost 
is incurred. 

The indiscriminant administration of antibiotics 
prophylactically can only lead to the evolution of 
resistant strains and to an unjustified excess in medical 
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costs.' Granted, those patients in whom complicating 
postoperative infection carries a significant mortality 
(.e., in open heart surgery and use of vascular 
prostheses") or a high frequency of morbidity (e.g., 
in colon resection!^'^) are irrefutable candidates. 
Nevertheless, there are other patient conditions and 
specific operations that equally satisfy these two basic 
criteria. Only through a program of hospital surveil- 
lance can such risk factors be determined.^?? 

Surveillance has demonstrated, for example, that 
not all patients undergoing gastrectomy warrant pro- 
phylactic anitbiotic therapy." In cases of peptic 
duodenal ulcer disease, in which hyperacidity is the 
rule, stomach contents are usually sterile and thus 
operation-related wound and intra-abdominal sepsis 
is uncommon. However, if gastric ulcer or gastric 
cancer, conditions known to be associated with achlor- 
hydria and hypoacidity, are the indications for surgery, 
cultures of the stomach are almost routinely positive 
for a mixture of pathogens, and the anticipated high 
incidence of postoperative infectin is accordingly 
noted. Similarly, better definition of patient suscepti- 
bility has been detailed in elective biliary tract surgery, 
in which the risk for infection in uncomplicated chole- 
cystectomy without choledochotomy in patients less 
than 70 years of age is minimal and thus does not 
routinely warrant antibiotic prophylaxis.? 

In the present report, the average additional cost 
of a postoperative wound and/or peritoneal infection 
has been calculated at $2,686.00. Nevertheless, this 
figure fails to reflect losses in income due to prolonged 
incapacitation, the additional discomfort and a recog- 
nized increase in mortality, particularly in instances 
of open heart and reconstructive vascular surgery. 

Documented savings in health care expenditures 
can best be exemplified through a comparison of pro- 
grams that use antibiotic prophylaxis with those that 
avoid it for patients undergoing similar surgical pro- 
cedures. In colon surgery, the cost of a three-dose 
antibiotic course is approximately $15.00 per case. As 
many reports so confirm, the resultant reduction in 
infection rate is approximately 15%, that is, from 
20% to 596.195 Thus, for 100 consecutive operations, an 
expenditure of $1,500.00 for antibiotic prophylaxis can 
potentially yield a $40,500.00 dividend. 


DISCUSSION 


Dr. WILLIAM R. SANDUSKY (Charlottesville, Virginia): I have 
completed a review, now in press, dealing with antimicrobial 
prophylaxis for surgical infection. 

There are now at least 31 reports of prospective, controlled, 
randomized clinical trails that have evaluated the influence of 
parenterally administered antibiotics on the incidence of post- 
operative infection. In the review, infection is defined as sepsis 
in the operative incision or body cavity, but does not include in- 
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Conservation of health care funds appears to be simi- 
lar for cardiovascular surgery. Although the amount of 
money saved in preventing a single infection is signif- 
icantly greater, reductions in an already low infection 
rate are not so dramatic and therefore are based on 
only 2 to 3% of the population at risk. Still, elimi- 
nation of even one avoidable death is something that 
will forever defy a dollar and cents label. 
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fection in the pulmonary system or urinary tract. In each of these 
studies, either an antibiotic or, in control cases, a placebo was ad- 
ministered before— and I emphasize "before" — the beginning 
of the operation. These 31 trials involved 6864 patients undergoing 
a variety of operative procedures in cardiovascular, orthopedic, 
gynecological and general surgery. 

Two reports in the collective review indicated that patients 
who received antibiotics indeed had a greater incidence of in- 
fection than those who did not. In six studies the infection 
rate with antibiotics was lower than that of the controls, but not 
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significantly so. In the remaining 23 clinical trials a statistically 
significant reduction in the incidence of infection was observed 
in those patients who received an antibiotic, compared with those 
who received none. 

Although these collected reports do not speak with unanimity, 
. they contain sufficient hard data to formulate a policy of prophylaxis 
that is discriminating in its application. Simplistically stated, anti- 
biotics are justified when the probability of infection is high or the 
consequences of infection, should it occur, likely to be grave. 

Conversely, certain risks preclude routine or indiscriminate use 
of these valuable agents. These risks include the possibility of 
adverse reactions, superinfection, or the development of resistant 
pathogens. Moreover, these same risks should limit the duration 
of drug administration whenever a prophylactic antibiotic is used. 

And finally, to stress the obvious, antibiotic prophylaxis is not 
an option that permits relaxed standards of antisepsis or asepsis, 
nor is it a substitute for careful surgical technique. 


Dr. JERE W. LoRb, JR. (New York, New York): Two years ago 
I had the opportunity of presenting a paper before this Association on 
the use of intraoperative antibiotic lavage. The technique is simply 
to irrigate the wound from time to time throughout the entire 
operative procedure employing a 50 ml bulb syringe containing a 
solution of normal saline in which is dissolved 1 g of Kanamycin 

and | g of Cephalothin. Some 500— 1000 ml are used. 

... Our data at that time consisted of 434 cases of arterial surgery 
with no hospital and only one infection five months later in a 
patient with a femorofemoral prosthetic graft. There were also 226 
clean cases of major general surgery and no infections were noted 
early or late. To date the total number is 800 with no hospital in- 
fections and no late infections except the one mentioned. 

In regard to the clean contaminated cases, in seven years 79 
operations on the biliary, gastrointestinal tract and colon were 
lavaged in similar fashion and there was only one wound infection, 
involving the subcutaneous region with E. coli following a colon 
procedure. There were no intraperitoneal infections. 

I believe that there is a valid reason for the virtual elimination 
of postoperative wound infection with antibiotic lavage. Dr. Stone, 
in a previous paper, showed that he could reduce the incidence 
of postoperative wound infection in clean-contaminated cases 
from approximately 16 to 4% by the preoperative administration 
of Cefazolin parenterally. In his study he found the average con- 


centration of antibiotics in the tissues of the abdominal wound to 


be 9.8 ug whereas our level of antibiotics is 1000 ug, approxi- 
mately 100 times stronger. 

Yesterday I had a discussion with Dr. Stone and he persuaded 
me that the wisest thing to do was to go home and stop these anec- 
dotal things and start a prospective, randomized, double-blind 
study using antibiotic lavage and saline without antibiotics. 


DR. Watts R. Wess (New Orleans, Louisiana): I have just two 
questions. 

I think it's been established without shadow of doubt that utili- 
zation of antibiotics in colon surgery, and most abdominal injuries, 
is of value, even though the antibiotic regimen is not totally protective 
against all the bacteria that might be present. 

I was interested that Dr. Stone would study antibiotics that pri- 
marily affect only aerobic Gram negative organisms. The cefaman- 
dole, I realize, has a slight effect against the anaerobes, but not 
sufficient, and I wonder if it wouldn't be better if he would study 
an antibiotic regimen that would be effective against most of the 
bacteria that are present in this particular situation. 

Second, I was wondering, even though a prospective, double- 
blind study is good, how many patients do you have to study before 
you find out whether it’s worthwhile or not? As was pointed out 
‘a difference, to be a difference, must make a difference." And 
if it takes 200 or 300 patients to find out that it's going to be of 
statistical significance of 1 or 2 or 3%, then this cannot possibly be 
of any clinical significance whatsoever, and be of value to us. 


DR. Hiram C. Pork, JR. (Louisville, Kentucky): As has been so 
frequently necessary in recent years, I rise to try to explain to the 
audience the obscure words of my associate, Dr. Stone. Now, this 
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is particularly important this year, because there are three important 
areas that are worthy of emphasis, and I want to delineate them 
clearly for you. 

Dr. Stone was very kind to point out, of course, that this work 
follows by only 9!2 years the studies that Dr. Lopez-Mayor and 
I shared with the Society of University Surgeons while we both 
had the privilege of working for Dr. Warren at Miami some years ago. 

Now, notwithstanding that, the next point that needs to be ad- 
dressed is the fact that Dr. Stone has made another major con- 
tribution in an area in which all of us have been baffled. He has been 
able to address the duration of therapeutic antibiotic use in this study 
better than has been possible in any study in the English literature 
over the whole life of antibiotics. He has shown, contrary to most of 
our concern, and, I think, to all of our appreciation, that the short 
course of therapy that we have all appreciated in prophylaxis also 
applies in the therapeutic situation. This is a unique first-time 
observation, and probably has great and broad meaning for all of us in 
the practice of surgery. 

Now, the third point is, I think, an equally important one. Without 
mentioning by name, Dr. Stone has implied that there is not pro- 
phylactic equivalency in the use of multiple drugs and multiple 
antibiotics. In a paper to be published in the American Journal of 
Surgery, probably in January or February, Dr. Condon will show 
that in a survey of learned surgeons who do a great deal of work 
in gastrointestinal surgery, the great majority of those surgeons 
use Keflin, by trade name, for their prophylactic agent, and con- 
tinue it for several days after operation. I think Dr. Stone has put 
to death the concept of continuing it for several days after operation. 

What perhaps is more important is some unpublished work from 
our laboratory now that explains, I think, the lack of unanimity 
in Dr. Sandusky's discussion. Keflin has never been shown to be of 
value in any randomized prospective study of prophylaxis of 
operative wound infection; and the reason it doesn't is that Keflin 
disappears so rapidly from the operative wound that no one of you, 
no matter how skilled you are, can finish an operation at such time 
that Keflin, administered systemically, is still present in the wound 
in a high enough concentration to be effective. 

This is why drugs such as cefazolin and cephaloridine, which 
have long wound half-lives, have been uniformly effective, and 
why Keflin has been uniformly ineffective. 

So I think these are two very major contributions that will stand 
the test of time and mean a great deal to all of us, not only in reducing 
cost, but, I think, reducing morbidity. 

Dr. Stone, I think the one point that you need to clarify in dis- 
cussion is the presumed absence of the use of topical antibiotic 
in the course of these particular trials. 


DR. H. HARLAN STONE (Closing discussion): Dr. Sandusky, I think 
you have brought up an issue that is most important. Certainly we 
cannot relax our standards just because there is a circulating 
anti-infectious agent in the blood. It was found out shortly after 
the second World War, when penicillin was administered indis- 
criminately, that indeed disaster would strike if we did not maintain 
as clean an environment as possible within the operating room. 

Dr. Lord, I am glad to know that I have convinced you to do that 
randomized study. It would indeed be well to document the dif- 
ference as to how efficiently the antibiotic can be delivered to the 
wound via an irrigation solution versus the cardiovascular system. 

Dr. Webb, with respect to anaerobes, the good Lord gave us 
oxygen which effectively kills off these organisms. Several years 
ago in a prospective, randomized, but, unfortunately, not blinded 
study, it was found that it did not matter whether you used an 
agent primarily directed against anaerobes or an agent specifically 
for aerobic organisms. The subsequent infection rate was the 
same. It is the bacterial synergy that is all important. If just 
one partner of the synergy can be eliminated, then the symbiosis 
cannot develop and accordingly you dramatically reduce the 
virulence of that particular set of organisms. 

In an iron-clad fashion (that is, an outstanding prospective, 
double-blind, randomized study) Dr. Polk documented that these 
benefits of prophylactic antibiotic in the animal were real and 
could have clinical application. His work has probably had more 
impact on our practice than almost anything else. 
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During an 8-year period, 191 consecutive patients were treated 
for arterial injuries. Blunt trauma occurred in 46 patients 
(24%), low velocity gunshot wounds in 82 patients (43%), shot- 
gun wounds in 22 patients (12%), stab wounds in 20 patients 
(10%), iatrogenic injury in nine patients (5%), high velocity 
gunshot wounds in two patients (1%) and other penetrating 
wounds in ten patients (5%). Preoperative arteriography was 
performed in 48 patients (25%) who were hemodynamically 
stable with injuries to major vessels in the thorax, base of neck 
or extremities and in whom the exact location or extent of 
injury was unknown. Surgical repair was performed in 184 
of 191 patients (96%); seven patients expired intraoperatively 
before reconstruction could take place. Repair was accom- 
plished in the 184 patients by end-to-end primary anastomosis 
in 80 patients (44%), lateral sutures in 21 patients (11%), SVG 
in 71 patients (85%) and Dacron? prosthesis in 13 patients 
(15%). One hundred seventy patients survived (89%) and 21 
patients died (11%), seven of the 21 deaths were intraoperative 
and ten others were due to the effects of trauma to the aorta 
or its branches. 


HE REVIEW OF WoRLD WAR II vascular injuries 

by DeBakey and Simeone," the later experience 
of the Korean Wart and the recent excellent review 
by Rich and Spencer” of reports of vascular trauma 
compiled in the Vietnam vascular registry at Walter 
Reed General Hospital provides a complete analysis of 
these injuries sustained in the military. During the past 
20 years, arterial injuries in the civilian population have 
been recognized as complex surgical emergencies re- 
quiring prompt treatment with a well-planned patient 
management program. Analysis of vascular trauma in 
the civilian patient has been reported by different 
centers99:32:4:202228 emphasizing various methods of 
operative exposure, technique and clinical results. 
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With improved methods of transportation and resusci- 
tation, patients who would have died 10 years ago due 


to injuries of the cardiovascular system can now be ^" 


treated with a reasonable expectation of survival; this 
improvement in survivals further emphasizes the im- 
portance of early recognition and treatment of vascular 
trauma. This review of 191 patients with arterial in- 
juries extends over an eight year period at the University 
Hospital of the University of Alabama in Birmingham. 


Clinical Material 


From January 1, 1970 through December 31, 1977, 
there were 191 consecutive patients treated for arterial 
injuries by the Trauma Service at the University Hos- 
pital. The ages ranged from ten to 72 years. Forty-six 
(24%) patients were 20 years old or less, 59 patients 
(31%) were 21—30 years, 55 patients (29%) were 31—50 
years and 30 patients (16%) were over 50 years of age. 
The age of one patient was not known. One hundred 
four patients (54%) were black and 87 (46%) were 
white. The type of injury (Table 1) was blunt trauma in 
46 (2496) patients, low velocity gunshot wounds in 81 
patients (43%), shotgun wounds in 22 patients (12%), 
stab wounds in 20 patients (10%), iatrogenic injury in 
nine patients (5%), other penetrating wounds in 11 pa- 
tients (596) and high velocity gunshot wound in two 
patients (1%). The location of the arterial injury oc- 
curred in the neck in eight patients (4%), the chest in 36 
patients (19%), the upper extremity in 54 patients (29%), 
the abdomen in 20 patients (10%) and the lower ex- 
tremity in 73 patients (39%). Associated injuries oc- 
curred in 116 patients (6192), some of whom had more 
than one arterial injury. There were 68 (36%) associated 
venous injuries. Although venous injury occurred in as- 
sociation with aortic, iliac, femoral and popliteal arterial 
injuries, arteriovenous fistula was present in only five 
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in shock. Of the 127 patients with extremity injury, 
108 (8596) presented with absence of distal pulse. Mas- 


No. Gun-  Shot- d sive hematoma, arterial bleeding and a bruit also were 
Artery Patients Blunt shot gun Stab trating frequently noted. Three of the eight patients with 
Sika d) is © —DUUS  — carotid artery injury presented with neurologic deficits. 
Carotid 8 5 2 1 Hemothorax was commonly present in the patients 
Innominate 2 2 with injury to thoracic or base of neck vessels. Nine 
He - T à i of 19 patients with injury to the thoracic aorta had a 
Meran | widened mediastinal shadow on chest x-ray. Patients 
aorta 8 3 2 l with injuries to the abdominal aorta presented in shock 
param 5 : 8 > i with peritoneal irritation and abdominal distension. 
Brachial 40 6 8 4 5 17 Preoperative arteriography was performed in 48 
Iliac 1i 8 1 2 (25%) patients (Table 3) who were hemodynamically 
ee : ; ; l stable with suspected injury to major vessels in the 
Superficial thorax, base of neck or extremities and in whom there 
femoral 32 6 19 5 l l was some uncertainty about the exact location or ex- 
Popliteal 36 13 15 6 2 boner inp. 
Total 191 46 83 22 20 20 The time interval between trauma and the vascular 





patients. Two of these had injury to the popliteal artery, 
one to the superficial femoral artery, one to the brachial 
artery and one to the thoracic aorta. 

Forty-eight patients (25%) had associated nerve 
injury. With the exception of five wounds to the base of 
the neck, these occurred in association with extremity 
trauma. Of these, 29 had partial or complete nerve 
disruption, and 19 had nerve dysfunction clinically but 
based on operative findings were determined to have 
an intact nerve. Forty-nine patients (26%) had asso- 
ciated fractures. 

On admission, the physical findings were as shown 
in Table 2. In general, central vessel injuries (aorta 
and its primary branches) were manifested by symp- 
toms of significant blood loss, with 37 of 56 (66%) pa- 
tients presenting in hemodynamic shock (systolic blood 
pressure less than 100 mmHg); this contrasts with 46 
of 135 34%) patients with peripheral injuries admitted 


repair varied widely and is documented in Table 4. One 
hundred thirteen patients (5996) underwent vascular 
reconstruction within 8 hours and 62 patients (3296) 
were delayed more than 8 hours. 

Surgical repair was accomplished in 184 of 191 pa- 
tients (96%). In the remaining seven patients (4%), 
all of whom had aortic injuries, death occurred intra- 
operatively before reconstruction could be attempted 
(Table 5). The methods of repair in the 184 patients 
included end-to-end primary anastomosis in 76 patients 
(41%) and lateral suture repair in 25 patients (13%). 
Seventy-four patients (4096) required a vascular graft; 
of these, 61 (82%) had reconstruction utilizing the 
saphenous vein interposition graft (SVG) and 13 (17%) 
a prosthetic graft material (Dacron). Among 68 patients 
associated venous injuries were repaired in 27 patients 
(40%), ligated in 38 patients (56%) and occluded by 
clamp alone in three patients (4%) who expired intra- 
operatively (Table 6). 

Forty-nine patients with associated fractures were 


TABLE 2. Physical Findings on Admission 











Arterial Major 
Artery Absent Pulse Hematoma Bleeding Bruit Neur. Def. Hemothorax Shock 
Subclavian 6/15 4/15 1/15 6/15 2/15 2/15 7/15 
Carotid 1/8 2/8 1/8 3/8 2/8 
Innominate 2/2 2/2 
Thoracic aorta 1/19 8/19 12/19 
Abdominal aorta 8/8 
Axillary 14/14 2/14 1/14 1/14 6/14 1/14 1/14 
Brachial 35/40 5/40 2/40 2/40 | 5/40 14/40 
Iliac 1/11 2/11 AiE 77 8/11 
Femoral e 
Common 4/5 . 2/5 pon X Mis EN 1/5 
Superficial 21/32 10/32 432. FV BBW FF 62 
Popliteal 34/36 10/36 
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TABLE 3. Preoperative Arteriography 





Artery No. Patients Artenography Per Cent 
Subclavian I5 6 40 
Carotid 8 0 0 
Innominate 2 | 50 
Thoracic aorta 19 16 84 
Abdominal aorta 8 0 0 
Axillary 14 0) 0 
Brachial 40 8 20 
Iliac 11 0 0 
Common femoral 5 0 0 
Popliteal 36 12 33 
Renal | l 100 
Superficial femoral 32 4 12.5 
Total 191 48 25 


treated by either internal and/or external methods of 
skeletal stabilization. 

Fasciotomy at the time of operation was done in 
596 of patients with brachial artery injuries, 45% with 
interruption of the superficial femoral artery, and in 
61% of the patients with popliteal artery injury. 

Blood transfusion requirements were reviewed as an 
index of severity of injury. Eighty-nine per cent of 
aortic injuries required replacement of more than 5 
units of blood, and most required more than 10 units. 
Overall, injuries to the central arteries required more 
than 5 units of blood 74% of the time, whereas ex- 
tremity arterial injuries did so only 25% of the time. 


Results 


One hundred seventy of the 191 patients (89%) sur- 
vived, and 21 patients (11%) died. The results are 
summarized in Table 7. Seven of the 21 patients who 
died had aortic injuries and died before revasculariza- 
tion could be completed. Treatment in these cases con- 
sisted of surgical exploration and clamping of the aorta 
(thoracic aorta in two, abdominal aorta in five). Ten 
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patients died postoperatively secondary to the effects 
of the vascular trauma involving the aorta or its 
branches. Three patients with extremity arterial in- 
jury died, two of whom expired from concomitant 
brain injury, and one who died in the hospital post- 
operatively secondary to pre-existing ischemic heart 
disease. 

All eight patients with carotid artery disruption sus- 
tained penetrating knife or bullet wounds. In two in- 
stances there was an associated internal jugular vein 
injury, and in three patients a major neurologic deficit 
was present preoperatively. Both patients with internal 
jugular vein laceration were treated by ligation. The 
carotid artery injury was repaired by lateral sutures 
in three patients, end-to-end anastomosis in four and 
by a vein graft in one instance. Six of the eight pa- 
tients survived, one of whom had hemiparesis before 
surgery. One of the two deaths occurred on the seventh 
postoperative day, the patient having remained in a 
comatose condition since prior to operation. 

Injury to the thoracic aorta occurred in 19 patients 
four of whom died. Fourteen of the 19 sustained blunt 
trauma with associated injuries to bone, brain, lung, 
heart, liver, kidney and spleen. Four patients had gun- 
shot wounds, and there was one stab wound. Pre- 
operative arteriography was done in 16 patients who 
were hemodynamically stable. The injured aorta was 
repaired by lateral sutures in six patients and prosthetic 
replacement in ten patients. Aortic clamping alone was 
performed in three patients who expired intraopera- 
tively before reconstruction could be undertaken. Eight 
patients sustained penetrating injuries to the abdominal 
aorta with simultaneous associated injuries of the lung, 
gastrointestinal tract, pancreas, spleen, inferior vena 
cava and hepatic veins. There were five gunshot 
wounds, two shotgun injuries and one knife wound. 
Repair of the aorta was accomplished by lateral sutures 
in two patients and end-to-end anastomosis in one. 


TABLE 4. Ischemic Interval from Injury to Vascular Reconstruction 


Artery No. Patients <4 Hrs 
Subclavian 15 i 
Carotid 8 I 
Thoracic aorta 19 
Abdominal aorta 8 
Axillary 14 i 
Brachial 40 i 
Iliac ji 
Common femoral 5 
Superficial femoral 32 2 
Innominate 2 
Renal 1 

* Popliteal 36 
Total 19i 14 


4-6 6-8 8-10 >10 Unknown 
2 4 2 4 2 
ji 5 [ 

3 5 7 4 
l 

5 3 2 i 2 

8 8 6 14 3 

6 3 I ] 

3 1 l 

15 6 2 6 i 
3 1 
i 

6 15 5 9 i 

49 50 18 44 16 


Vol. 189 e No. 6 CIVILIAN ARTERIAL INJURIES 703 


TABLE 5. Method of Arterial Repair 














No. 
Pa- End- Lateral Liga- 
Artery tients End Suture SVG* Dacron tion 
Subclavian IS 4 3 6 I 1 
Carotid 8 4 3 l 
Thoracic 
booo aorta? 19 4 10 
- ^ fiac 11 9 1 i 
Common 
femoral 5 3 | 1 
Superficial 
femoral 32 13 4 3 1 11 
Popliteal 36 16 23 
Brachial 40 2i 2 17 
Axillary 14 4 l 9 
Innominate 2 2 
Renal I i 


Total 191 76 25 61 13 12 





* SVG = saphenous vein graft. 
t No repair-—two patients. 
i No repair — five patients. 


Six of the eight patients died. One of the two survivors 
required reoperation with aortic ligation and an axillo- 
femoral graft. 

Two patients had gunshot wounds to the innominate 
artery and vein. Both were repaired with lateral sutures 
with good result. Fifteen patients had subclavian artery 
injury, five of whom had simultaneous subclavian vein 
laceration. Complete and partial nerve disruption oc- 
curred in two of the 15 patients. Arteriography was 
performed in six patients. Repair was accomplished 





TABLE 6. Method of Venous Repair 





No. 
Pa- End- Lateral Liga- 
Artery tients End Suture SVG* tion Clamp 
Subclavian 5 2 3 
Carotid 2 2 
Abdominal 
aorta 4 1 3 
Innominate l I 
Iliac 5 3 2 
Common 
femoral 2 2 
Superficial 
femoral 21 3 4 3 ii 
Popliteal 16 2 2 4 8 
Axillary 3 3 
Brachial 9 I 8 
Total 68 6 14 7 38 3 


* SVG = saphenous vein graft. 


in six patients by a saphenous vein graft, in four by 
end-to-end anastomosis, in three with lateral sutures, 
in one by arterial ligation and in one by a prosthetic 
graft. Three of the 15 patients died, and 12 survived 
with palpable distal pulses. Fasciotomy was not per- 
formed, even though seven of the injuries were re- 
paired after more than 8 hours of ischemia. 

Fourteen patients had axillary artery injury, 11 of 
which were penetrating and three of which were from 
blunt trauma. Three patients had associated axillary 
vein injury, and ten of the 14 had partial or complete 
brachial plexus injury. Four patients had associated 
fractures. The arterial repair was accomplished by 
lateral sutures in one instance, end-to-end repair in four 


TABLE 7. Results 





Artery No. Patients Good Amputation Death Reoperation 





Subclavian 15 12 (80%) 


3 (20%), 1 sec. to 
mult. trauma 


Carotid 8 6 (75%) 2 (25%), I at PO 7 

Innominate 2 2 (100%) 

Thoracic aorta 19 14*(74%) 5 (26%) 

Abdominal aorta 8 2 (25%) 6 (75%) I convert to 
axillofemoral 
graft 

Iliac 

Common 4 2 (50%) 2 (5096) 

External 7 7 (10092) 
Femoral 

Common 5 5 (10092) 

Superficial 32 26 (81%) 6 (19%) 
Popliteal 36 31 (86%) 5 (14%) 2 (596), sec. to head inj. 3 
Axillary 14 11 (79%) 2 (14%), shotgun wound 1 (7%), sec. to cardiac, 

PO 2 

Brachial 40 39 (98%) ] (296) 

Renal i 1 (10096) 

Total 191 158 (83%) 14 (7%) 21 (11%) 4 (2%) 





* One patient with paraplegia. 
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patients and a saphenous vein graft in nine patients. A 
fasciotomy was performed once. Good results were 
achieved in 11 patients, one patient died, and in two 
patients substaining shotgun wounds, subsequent 
amputation was necessary. 

Brachial artery injury occurred in 40 patients: in 
eight from gunshot wounds, in six due to blunt trauma, 
in five from stab wounds and in four from shotgun 
blasts. Ten injuries were related to a variety of causes 
and seven were of iatrogenic origin. There were 
nine patients with associated brachial vein injury and 
one with an A-V fistula. Associated bone and nerve 
trauma with maximal degree of soft tissue loss was 
common. The arterial injury was repaired by end-to- 
end anastomosis in 21 patients, saphenous vein graft 
in 17 patients and by lateral suture repair twice. Thirty- 
six patients maintained a good result with palpable 
distal pulses; three patients had a good result, but no 
distal pulse was palpable; and one patient required 
amputation because of gangrene. A fasciotomy was 
performed in two instances. 

Common iliac artery injury secondary to gunshot 
wounds occurred in four patients, three of whom had 
iliac vein or vena cava injury. The artery was re- 
paired by end-to-end anastomosis in all four instances. 
The iliac vein injuries were treated by ligation. Two 
patients survived with good distal pulses, and two died. 

Disruption of the external iliac artery by penetrat- 
ing injuries occurred in seven patients. Repair of the 
artery was by lateral suture in one instance, end-to-end 
anastomosis in five patients and saphenous vein graft 
in one. All seven patients had good results, one of 
whom required a fasciotomy. 

Five patients had penetrating injuries to the common 
femoral artery, two of whom had a common femoral 
vein injury. The artery was repaired by end-to-end 
anastomosis in three patients, by a saphenous vein 
graft in one and by a prosthetic graft in one. Good 
results occurred with palpable distal pulses in all five 
patients. A fasciotomy was performed once. 

The superficial femoral artery was injured in 32 pa- 
tients. Six injuries resulted from blunt trauma, one from 
a stab wound, five were secondary to shotgun wounds, 
19 were from gunshot wounds, and one was due to a 
miscellaneous injury. Fractures and nerve disruption 
were common findings. Arterial repair was accom- 
plished by lateral sutures in four patients, end-to-end 
anastomosis in 13 and SVG in three. Arterial ligation 
was performed in 11 patients. A fasciotomy was per- 
formed in 14 instances. Twenty-six patients had good 
results with palpable distal pulses, and six patients re- 
quired subsequent amputation. Three of the six patients 
requiring amputation sustained blunt trauma, open 
fractures or popliteal artery injury. Two patients with 
shotgun wounds and limb ischemia for more than 15 
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hours required amputation, and one patient with a com- 
bined gunshot wound and open fracture required 
amputation. 

Thirty-six patients sustaining blunt and penetrating 
injury to the popliteal artery underwent vascular 
reconstruction, with an average ischemic interval of 
814 hours (range 4—14 hours). There were 16 associated 
venous injuries, 15 nerve injuries and 21 fractures 
and/or knee dislocations. Arterial repair was by SVG 
in 23 and by end-to-end anastomosis in 16 patients. 
Three patients had more than one operation. In eight 
of 16 venous injuries reconstruction was done, and 
the remaining veins were ligated. Fasciotomy was 
performed in 22 patients. Skeletal stabilization was 
achieved by external support in 12 patients and by 
internal fixation in the remaining nine patients. Five 
patients (14%) required amputation after vascular re- 
construction failed. A prolonged ischemic interval of 
greater than ten hours, with fractures and/or knee 
dislocation, carried a particularly serious prognosis. In 
23 of the 31 patients available for follow-up, there was 
no vascular impairment, but six had chronic disability 
secondary to the associated orthopedic injury. 


Discussion 


A complete discussion of all types of arterial injuries 
encountered by civilian patients is beyond the scope 
of this paper, and the extensive review by Rich and 
Spencer?! is recommended as a definite analysis of the 
subject. However, certain types of vascular trauma are 
particularly complex regarding diagnosis, operative ap- 
proach and treatment. Therefore, we plan to analyze in 
some detail several kinds of vascular injuries en- 
countered in this study, with recommendations for 
management. 

The general principles pertinent to the repair of 
vascular trauma are applicable with modification 
in the presence of skeletal fractures, large soft tissue 
defects and in some instances in carotid artery dis- 
ruption. Satisfactory exposure of the injured vessel 
with prompt proximal and distal control has long been 
recognized as essential in the treatment of vascular 
injuries. Repair can be achieved in select situations by 
lateral sutures, provided there is no compromise to 
the vessel lumen. More often the vessel requires 
excision of the traumatized segment and end-to-end 
anastomosis without suture line tension. If end-to-end 
anastomosis is impossible, then an interposition graft 
is indicated using an autogenous vein, if at all possible, 
in an effort to avoid subsequent infection of a prosthesis. 


Base of Neck and Mediastinum 


Penetrating injuries to the base of the neck and 
mediastinum present a particularly challenging prob- 
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lem in that they often have little or no external signs 
of injury other than the skin laceration, yet they may 
be associated with significant subcutaneous, thoracic 
or mediastinal hemorrhage. If the wound is explored 
locally, the bleeding may be found to be massive and 
proximal and distal control may be difficult or impos- 
sible.!5?! Rich and Spencer?! reviewed the civilian and 
military experience involving patients with these in- 
juries, emphasizing that the low incidence suggests few 
patients survive long enough to receive medical 
attention. 

A variety of surgical incisions have been advocated 
for penetrating injuries of the base of the neck in an 
effort to obtain adequate exposure, ^^ 915.17.2539.33 pe. 
cause of the urgency to control bleeding in lacerations 
of the cervicomediastinal vessels, we favor median 
sternotomy as the initial incision with appropriate 
extension into the neck for further control. This in- 
cision is particularly suited for injuries to the innominate 
artery and vein, including the right subclavian and 
common carotid artery. Proximal control of the left 
subclavian artery at its origin can be achieved by this 
approach, but injuries to this vessel distal to the thy- 
rocervical artery will require a cervical incision and 
excision of the middle third of the clavicle. 

Under some circumstances, an internal shunt may be 
used for a carotid or innominate artery injury in order 
to avoid a prolonged ischemic interval and will require 
temporary heparinization. In certain instances, par- 
ticularly blunt trauma, the use of preoperative arteriog- 
raphy may be of special value in confirming the 
diagnosis of injuries to the cervicomediastinal area, 
enabling one to obtain a precise anatomical location 
of the injury. The management of injuries to the 
innominate, proximal left common carotid and sub- 
clavian arteries close to their origin of the aortic arch 
is especially difficult because of massive hemorrhage, 
as emphasized by Bricker and associates.* 

Carotid artery. Injuries to the carotid artery are 
usually penetrating in origin, although rarely blunt 
trauma will precipitate arterial occlusion.” Carotid 
artery trauma between the suprasternal notch and the 
cricoid cartilage is classified as an injury to the base 
of the neck and mediastinum and treated as outlined 
above. Injury to the carotid artery between the cricoid 
cartilage and the angle of the mandible, without evi- 
dence of mediastinal involvement, can be approached 
directly through the neck. Those patients with carotid 
artery trauma between the angle of the mandible and 
the mastoid bone are best managed first by preopera- 
tive arteriography to determine whether or not the 
lesion can be approached with a cervical incision.!* 

Although most carotid injuries are not associated 
with neurologic deficits,!'? Rubio et al.” reported that 
25 of 72 patients with carotid injuries were admitted 
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with neurologic deficits. Thal and associates?? sug- 
gested that patients with a mild neurologic deficit may 
undergo reconstruction with a low risk, but those in- 
dividuals with major preoperative neurologic deficits 
are poor risks for carotid revascularization, similar 
to the patient with an acute stroke. Thal et al., pre- 
fer ligation of the carotid artery if there is complete 
occlusion with a frank neurologic deficit rather than 
restoration of blood flow and conversion of an ischemic 
infarct to a hemorrhagic infarct with further neurologic 
deterioration. This dilemma is even more complex 
when the patient with a carotid artery injury is comatose 
from intracranial trauma and an accurate neurologic 
assessment is impossible. 

Arteriography and CAT scan may be useful diagnostic 
procedures to evaluate both the extracranial and intra- 
cranial circulation prior to carotid artery revasculariza- 
tion. Rubio and colleagues,” contrary to the proposal of 
Thal et al.,°° concluded that primary revascularization 
was the best approach to the injury, indicating there 
was little evidence that a stroke was created or 
worsened by this method of treatment. The use of in- 
ternal or external shunts in these patients remains un- 
settled but in some instances may offer protection in 
avoiding prolonged periods of cerebral ischemia. 

Left subclavian artery. Injuries to the left sub- 
clavian artery occur more commonly than to the 
innominate artery^*92?77? and may be particularly dif- 
ficult to manage if the lesion is in the proximal one- 
third of the vessel close to its origin at the aortic arch. 
Proximal control by either a median sternotomy or 
left anterior thoracotomy via the third intercostal 
space should be performed first, with a secondary 
supraclavicular incision, including resection of the 
middle third of the clavicle. 

Aorta. Aortic injuries have the highest mortality of 
all vascular trauma, and only 14— 1846 of such patients 
reach the hospital alive.!5:7*25 Of those individuals who 
do obtain medical care, 30-70% ultimately die as a 
result of the injury, usually from hemorrhage. +42 In 
our experience and that of others," patients with 
thoracic aortic injuries who reach the hospital alive 
have a more favorable prognosis than do those with 
injuries to the abdominal aorta. Eleven of the 27 pa- 
tients with aortic injuries in this series died. Nine- 
teen of the 27 had thoracic aortic injuries, five of 
whom died (26%); whereas six of eight patients with 
abdominal aortic injuries died (7592), all of massive 
hemorrhage. Major venous injury (inferior vena cava in 
three, hepatic vein in one) accompanied the abdominal 
aortic injury in four of the eight patients, three of 
whom died. All abdominal aortic injuries had asso-" 
ciated involvement with multiple other organ systems. 
Paraplegia occurred postoperatively in one patient 
after thoracic aorta occlusion for 45 minutes, and this 
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incidence is similar to that reported earlier from this 
institution with closed thoracic aorta injuries.? 


Extremities 


Popliteal artery. The most serious and complicated 
extremity injury involves the popliteal artery, with a 
risk of amputation ranging from 15-70%. Factors 
influencing the outcome include the nature of the 
wounding agent, ischemic interval, patient variables 
(age and degree of atherosclerosis), location of the 
wound and associated soft tissue, osseous, nerve and 
venous injuries. Civilian popliteal artery injuries differ 
from war wounds in that many are of blunt origin, 
whereas military injuries are largely of the penetrating 
type. 

The.precise anatomic location of the injury may be 
especially important, since arterial division near or 
within the popliteal trifurcation has a less favorable 
prognosis than more proximal lesions. In addition, 
vascular disruption from massive injury interfering 
with the collateral blood supply of the knee will result 
in total ischemia to the leg, whereas patency of the 
geniculate arteries may continue to provide some blood 
to the leg. It has been emphasized that primary repair 
of venous injuries may be important in preventing 
extremity edema;*’ however, in our experience eight 
of 16 patients were treated with venous ligation with no 
increase in the incidence of amputation. 

Skeletal fracture and/or knee dislocation have been 
recognized as serious associated conditions in the pres- 
ence of popliteal artery injury.” The Vietnam ex- 
perience favored external immobilization because of 
the high incidence of infection.?? In our experience, 
skeletal stabilization was achieved by internal fixation 
in eight patients and external fixation in 12, with no 
apparent advantage to either method. Four of 21 pa- 
tients with combined arterial and skeletal injuries in 
this series required amputation. 

We favor immediate operative exploration of blunt 
and penetrating injuries of popliteal vessels, thereby 
minimizing the ischemic interval, and recommend 
arteriography only when it is required for planning 
the operative approach. The traumatized vessel should 
be debrided, Fogarty catheters passed proximally and 
distally and heparin saline instilled. Arterial recon- 
struction is best accomplished by either end-to-end 
anastomosis or by SVG from the opposite leg. If the 
nerve is divided, the ends are identified and nerve 
repair is postponed to a later time. Early fasciotomy 
as described by Patman and Thompson?! is performed 
almost routinely if the ischemic interval is more than 
3-4 hours. 
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DISCUSSION 


Dr. Louis G. Britt (Memphis, Tennessee): There's very little 
that one can add to this rather complex series of injuries. When we 
looked at the entire manuscript, we found that the numbers in Ala- 
bama were almost precisely the same as those in Memphis, and it was 
difficult to find areas of great difference or controversy. 

We did notice that in 24% of the patients in Alabama that blunt 
trauma was the cause of injury, whereas, our incidence has only 
been 5%, probably indicative of the economic disadvantage of the 
State of Tennessee, as compared to Alabama. 

Secondly, we had an 18% incidence of abdominal aortic in- 
jury, as compared to only 4% for Dr. Diethelm. One of his final 
comments concerned operative angiography, and we agree with 
that middle-of-the-road approach. However, we have embraced, at 
least in the extremity, intraoperative angiography as a critical part 
of evaluation, not only of the repair, but the status of the distal 
circulation, thrombus formation, etc.; and | wonder if he could 
comment on that. 

The other area of great interest is the distal extremity in which 
a compound injury including bone, muscle, skin, nerve, artery and 
vein occurs. How do you decide whether or not you revascularize 
these patients? The decision to attempt to restore a limb may cost 
someone his life. 


Dr. GEORGE JOHNSON, JR. (Chapel Hill, North Carolina): It was a 
disappointment to learn that Birmingham has a knife and gun club like 
Philadelphia, Baltimore, Houston, New Orleans, Richmond, Dallas, 
and the rest of us. 

We have heard so many great things about open heart and 
transplantation operations in that city that I had naively assumed 
that it did not have the Saturday night meetings of this club. 

. Our experience in North Carolina is unlike Dr. Diethelm's in 
quantity, but similar in quality. Being a more peaceful site than 
Alabama, we have seen only 76 vascular injuries, compared to his 
191. We have not included our brachial artery injuries that oc- 
curred from cardiac catheterization in this number. 

Seventy-five per cent were similar to his 6695 involving the 
extremities, although most of ours were found in the upper ex- 
tremity. Like that just reported, most were due to gunshot wounds. 
We used an end-to-end anastomosis in 66%, compared to his 
44%, and we used a graft in only 22%. 

Although we had a 9% amputation rate, similar to his, there was 
another 11% who actually had a useless extremity because of 
nerve damage. This has been discussed in a publication by Peacock 
and Proctor, of our institution. Perhaps he would comment on how 
he manages a patient with extensive nerve damage. 
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Dr. Diethelm's manuscript is a very complete report of a large 
experience with these injuries. He addresses the many questions all 
of us have, such as: When do you repair the carotid artery injury? 
When are the associated injuries such that an amputation is the 
most humane treatment? When is a preoperative angiogram in- 
dicated? Is external or internal fixation the best for associated 
skeletal injuries? Should a median sternotomy be used for injuries 
to the base of the neck rather than a thoracotomy? For most of 
these questions, he has more experience than 1. 

Forty of his patients had brachial artery injuries. We agree with 
him that they should be repaired. He used the saphenous vein to 
repair almost half of these. We have had excellent results with 
brachial artery injuries with resection and end-to-end anastomosis, 
using interrupted sutures. A saphenous vein graft is used infre- 
quently and only if the tension is too great. 

I suspect the high incidence of gunshot wounds in his series ac- 
counts for the difference. Most of the brachial artery injuries that 
we encountered were due to stab wounds. He uses fasciotomy of 
the lower extremity if the ischemic interval is more than three to 
four hours. | would agree with this; but since all arterial injuries 
to the lower extremity do not produce ischemia, fasciotomy is not 
routinely used at our institution. Judgment and the measuremeni 
of compartment pressure have been our criteria for fasciotomy. 1 
will admit that this is not always with complete accuracy. 

This and other recent reports on the management of vascular 
trauma demonstrate that excellent results are being obtained with 
early and appropriate management. It is difficult to fully delineate 
the reasons for the improved results. Pre- and intraoperative 
angiography, the Fogarty catheter, use of end-to-end anastomoses 
rather than lateral repair, and attempts at venous repair may have 
contributed. 

One question: Has he had any experience with the use of ex- 
panded polytetrafluorethylene, or Gortex, in any of these wounds. 
rather than the saphenous vein? Mattox, at Houston, has suggested 
this, and perhaps Dr. Diethelm, with his extensive experience, has 
had an opportunity to appraise it. 


DR. Larry H. HOLLIER (New Orleans, Louisiana): (slide) Com- 
ing from New Orleans, we see an occasional gunshot and stab wound 
at Charity Hospital; but I would like to direct my comments to 
the problem of proximity injuries, and would like Dr. Diethelm's 
comments about this. 

(slide) Several years ago, we looked over the previous experience 
at Charity Hospital, and noticed that with the policy in force at 


the time, over the past several years, there was a mandatory ex- * — | 


ploration for all proximity injuries. We found that, as a result of this, 
there was a 54% negative exploration rate and an extremely high 
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(prohibitive) postoperative complication rate that included wound 
problems as well as the usual postoperative pulmonary problems. 

(slide) This is what I'm talking about by proximity injuries. This 
patient had a shotgun blast, more toward the lateral thigh, and yet 
had good pulses in the lower extremities. This type of proximity 
injury was present, and would be explored under the old policy; 
but we often found that, had you not done an arteriogram, you 
really would not have known exactly where the injury was. Since 
this patient did have a good pulse, we didn't even know whether 
he had a specific vascular injury. l 

(slide) We then went to routine angiography on all proximity 
injuries to determine preoperatively if there were any way of de- 
termining which ones were actually injured and which ones we could 
safely observe and not operate upon. We made no stipulation with 
the resident whether or not he had to operate or did not have to 
operate, if the patient had a proximity injury, but let them continue 
in the usual fashion. 

In these 98 patients with 105 arteriograms, we found that there 
was only one false positive arteriogram, where the resident went 
through the artery, and injected artery and vein, and it appeared 
that there was a fistula present. But, most importantly, there were 
no false negative arteriograms: so that by not operating on these 
patients, we would not have missed anyone by relying on the 
angiograms. 

On those patients who continued to have the explorations 
despite normal angiograms, there continued to be the same high 
complication rate. 

(slide) Our conclusions were that arteriography in extremity 
trauma was valuable in the nonoperative assessment of suspected 
injuries, and that the judicious use of arteriography could reduce 
the high incidence of complications we had previously seen. 

I'd like to ask two specific questions of Dr. Diethelm. First, do 
you routinely use preoperative angiography for the assessment of 
the so-called proximity injuries? And if not, what is the incidence of 
complications in your negative explorations? 


DR. ARNOLD G. DIETHELM (Closing discussion): First, I would 
like to address Dr. Britt’s comment about intraoperative arteriography. 
I think it is particularly valuable in an extremity injury if you are 
uncertain that the anastomosis is intact or if you are uncertain that the 
distal run-off is satisfactory. It is particularly valuable in the 
popliteal artery injury where one is not entirely certain that all clots 
distally have been removed in spite of the passage of Fogarty 
catheters and injection of Heparin saline. Therefore, we do use intra- 
Operative arteriography under certain circumstances and think that 
it is valuable. 
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The difficult question that Dr. Britt raises is what to do with 
multiple injuries of the extremity and when should primary amputa- 
tion be the treatment of choice. 

First of all, 1 do not know any specific criteria to answer the 
question. However, if bone, nerve, artery, veins and soft tissue are 
destroyed. I think primary amputation is obvious. The difficult 
question is what does one do with nerve division in an artery or 
vein that can be revascularized in an elderly patient? Since it would 
take a prolonged period for reinervation to occur with a major nerve 
injury, we have generally favored amputation in that situation. 

With younger patients sustaining similar injuries, we have pro- 
ceeded with secondary nerve repair at a later date. Postoperative 
follow-up in these patients has been long and tedious but it seems 
to have been worthwhile. We followed 23 of 31 patients with popliteal 
artery injury in this regard and it would appear that the reconstruc- 
tion of all injured vessels, nerve and bone, was worthwhile in 
these patients. 

Dr. Johnson raised several interesting points; again, the nerve injury 
problem and whether or not to do a fasciotomy. We have not 
used measurements of the compartments of the lower leg to 
determine whether or not to proceed with fasciotomy and have no 
real experience with this method. 

We have had only one experience with the use of Gortex graft 
in vascular injury which was recent and the patient was not included 
in this series. The instance in which we used a Gortex graft was in 
an injury to the neck in an 8-year-old child who disrupted the 
carotid from the innominate artery. We felt it would take too long to 
obtain a saphenous vein graft and went ahead and used the Gortex 
graft with satisfactory results. I should mention this was not an open, 
gaping wound but a missile injury secondary to a 22 caliber 
gunshot wound. 

Dr. Hollier asked some good questions. The proximity injury shot- 
gun blast is a serious injury and we have used preoperative 
arteriography in some of these patients if we had no evidence of 
impaired distal pulses but did have some concern as to whether or 
not the hematoma was of arterial origin. If there is any question 
about swelling, diminution of the pulse, or bruit, we proceed and 
explore the vessels. Often, we find venous injury and an intact 
artery. | am not confident I can predict arterial spasm from an 
arteriogram, and I would prefer surgical exploration of those pa- 
tients. This, again, is a controversial subject. 

The question that you asked about the incidence of complica- 
tion rates with negative explorations of the extremity is one that I 
can't answer because of the slanted population that we studied. We 
took only patients with arterial injuries and we did not look at any 
patients that had negative exploration. So, | am sorry I don't have 
information on that question. I suspect you may be correct in your 
analysis of that problem. 














Definitive Control of Bleeding from Severe Pelvic Fractures 
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Forty patients with severe pelvic fracture and extraperitoneal 
hemorrhage were reviewed. Eighteen patients seen prior to 
1975 (group I) were clinically similar to 22 patients seen sub- 
sequently (group ID). Major pelvic fracture hemorrhage was 
defined as bleeding in excess of 2,000 ml over and above initial 
resuscitation volumes. Ten of 22 group H patients met the 
criteria for continued extraperitoneal bleeding and were im- 
mobilized in an inflatable G-suit after surgically remediable 
lesions had been excluded. Ventilator support and hemody- 
namic monitoring were instituted and clinical response re- 
corded. Prompt cessation of bleeding was observed in nine of 
ten patients. One patient required selective catheterization of a 
bleeding artery with subsequent embolic occlusion. Significant 
reductions in overall mortality and the frequency of shock 
related death were observed in group H patients. Sepsis was 
the leading cause of late death in survivors. Immobilization 
of pelvic fracture patients in the G-suit is recommended as a 
means of controlling continuing retroperitoneal hemorrhage 
when surgically correctable bleeding points have been dealt 
with. Failure of patients to respond promptly to the G-suit 
strongly suggests arterial bleeding amenable to selective 
catheterization and embolic occlusion. 


NRELENTING EXTRAPERITONEAL HEMORRHAGE re- 
mains the major source of mortality in patients 

who sustain serious pelvic fractures. Pelvic fracture 
is frequently a result of vehicular, auto- pedestrian, 
motorcycle and industrial accidents and is second only 
to skull fracture as the most common injury to bone 
documented in patients who die following automobile 
accidents.? Although the disability following this injury 
is significant due to the pelvic fracture itself and asso- 
ciated multisystem injuries, the immediate threat to life 
is hemorrhage. Rothenberger and associates"? reported 
that of 26 patients who died primarily of pelvic frac- 


ture, 18 exsanguinated within the first nine hours after . 


hospital admission. Exsanguination is a particular 
danger when there are multiple fractures of the pelvic 
ring.* Not unexpectedly, the morbidity and mortality 
from pelvic fractures increases greatly with the need 
for multiple transfusions.?:'? 
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Postmortem dissection and injection studies of hypo- 
gastric arteries following fatal pelvic fractures dem- 
onstrate that multiple lacerations of small and medium 
sized arteries and veins occur, giving rise to persistent 
hemorrhage.? Single vessel injuries are infrequent. 
Because the pelvic retroperitoneum has abundant 
collateral vessels, occlusion of a single inflow-trunk 
such as the hypogastric artery has little effect on the 
total blood flow into the pelvis.* These dual factors, 
multiple injured vessels and rich arterial collateraliza- 
tion, account for the failure of standard operative ap- 
proaches to lessen early mortality due to hemorrhage. 

Several reports of successful identification of bleed- 
ing sites using angiography with subsequent control 
following balloon occlusion or embolization are en- 
couraging, but this approach has not been widely ap- 
plied." The usefulness of such techniques may be 
limited by availability of qualified personnel and 
facilities. Because of an increasing frequency of pelvic 
fracture as a major cause of morbidity and mortality 
on our trauma service, we began in 1975 to evaluate 
the use of the external compression device (G-suit) 
as a means of immobilizing the fracture and con- 
trolling pelvic retroperitoneal hemorrhage. 


Materials and Methods 


Since September 1, 1975, we have rapidly evaluated 
each patient with pelvic fracture by clinical and 
roentgenographic means in an attempt to grade the 
severity of the fracture and the likelihood of severe 
retroperitoneal hemorrhage. A group of patients at high 
risk because of pelvic fracture have been identified 
as those incurring: 1) at least two major fractures of 
the pelvic ring: 2) unstable pelvic fractures disclosed 
by physical examination; 3) crushing injuries, defined 
as multiple comminuted fractures of the pelvic ring 
involving both hemipeives; and 4) large posterior frac- 
tures. The treatment protocol outlined in Table 1 is 
employed in such patients. 
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TABLE 1. Treatment Protocol Employed in High Risk 
Pelvic Fracture Patients 


Identify high risk pelvic fracture 
Multiple ring 
Unstable 
Crushing injury 

Resuscitation 

Multisystem evaluation 
Genitourinary injury 
Intra-abdominal injury 


Cystogram 
-> Urethrogram 
— Upper midline peritoneal 


lavage 
Blood replacement «2,000 mi/8 hr -> Standard Therapy 
Blood replacement 22,000 ml/8 hr — G-Suit 


Continued bleeding post-G-Suit 
application 


— Angiography and 
selective embolization 


Patients are admitted to the operating room and re- 
suscitated from hypovolemic shock using multiple large 
bore catheters placed in upper extremity veins. Long 
bone fractures are splinted and vigorous efforts are 
made to exclude major intrathoracic and intra- 


abdominal injuries. A modification of the standard in- . 


fraumbilical peritoneal lavage technique is generally 
employed, utilizing instead an upper midline approach 
in order to avoid false positive results which often 
occur if the retroperitoneal hematoma is entered. Be- 
cause of the frequent association of concomitant urinary 
tract injuries, intravenous pyelography and cystog- 
raphy are performed routinely to detect genitourinary 
injuries. Urethrography is also utilized when urethral 
bleeding or obstruction to passage of a bladder catheter 
1s encountered. Once the pelvic fracture has been iden- 
tified as the primary source of hemorrhage and other 
injuries have been appropriately treated, the patient is 
transferred to the intensive care unit for monitoring 
and further therapy. Symptoms of continued bleeding 
and the necessity for transfusion of more than 2,000 
ml of blood in the eight hour period after initial re- 
suscitation dictate the use of an external compres- 
sion-immobilization device (G-suit). These guidelines 
were selected because most patients with less severe 
pelvic fractures will spontaneously cease bleeding and 
become hemodynamically stable with a blood loss less 
than 2 l. However, in patients who require more than 
2000 ml in eight hours, bleeding usually continues with 
a resulting high mortality if the hemorrhage is not 
controlled. 

In patients with continued bleeding, the Jobst® anti- 
shock trouser is applied to both lower extremities and 
the lower torso. The extremity compartments are in- 
flated to 50 mmHg and the abdominal compartment 
to 40 mmHg. The skin is observed frequently for signs 
of pressure necrosis. Arterial pressure, central venous 
pressure, arterial gas tensions, urine output and con- 
tinuing transfusion requirements are monitored hourly. 
An endotracheal tube is inserted, and the patient is 
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maintained on a mechanical ventilator. If the patient 
is hemodynamically stable without the need for con- 
tinuing blood replacement after eight hours, the G-suit 
is decompressed but left in place. If no further evi- 
dence of bleeding occurs in the ensuing 12 hours, the 
suit is removed. Coagulation factors are carefully 
monitored throughout this crucial period with appro- 
priate correction of factor deficiencies with fresh 
frozen plasma and/or platelets. 

Failure to achieve hemodynamic stability within two 
hours after application of the G-suit suggests a major 
arterial injury, and selective pelvic angiography to 
identify the bleeding site is then performed. Once 
identified, embolization is employed in an attempt to 
occlude such bleeding points. 

We recently reviewed the records of 22 patients 
treated since 1975 according to the protocol described. 
The results obtained with this group of high risk pa- 
tients were compared to similarly injured patients 
treated from August 1968 through August 1975. For the 
purposes of data analysis, all patients were divided 
into: group I, those severely injured patients treated 
prior to the introduction of the protocol outlined 
above; and group II, those patients treated since the 
protocol was begun. The groups were compared in 
terms of severity of fracture and frequency of hemor- 
rhagic shock (defined as an admitting arterial systolic 
pressure less than 80 mmHg with clinical signs of 
hypovolemia). The mode of injury and frequency of 
associated injuries were examined. Comparative dif- 
ferences in shock-related mortality and overall mortal- 
ity were determined, utilizing chi square analysis. 


Results 


Since January 1, 1968, 540 patients have been 
treated for pelvic fracture. There were 18 patients in 
the pre-1975 group (group I) who met the criteria for 
severity of injury. Twenty-two similarly injured pa- 
tients have been treated since 1975 (group II). 

The demographic characteristics of the two treat- 
ment groups studied are similar. Half of the group I 
patients were men while 40 per cent of the group II 
patients were men. The age range in both groups was 
16-84 years and was similarly distributed in each 
group. Vehicular accidents and auto- pedestrian 
collisions were frequent modes of injury in both 
groups (Fig. 1). 

All three patients in this series older than 65 years 
sustained pelvic fracture as a result of auto- pedestrian 
mishaps, a previously described significant risk factor 
for this age group.? In group II patients, motorcycle 
accidents assumed a major role as a mode of injury. 
All of the 40 patients had clinically unstable fractures 
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Fic. 1. Depicts incidence of mode of injury in groups I and II. 


(^ ` on physical examination. Twenty-three patients, 11 in 


1 


group I and 12 in group II, had lacerations which com- 
municated with fracture sites representing open pelvic 
fractures. Thirteen patients in the entire series, six in 
group I and seven in group II, had crushing injuries 
of the pelvis with multiple comminuted fractures in- 
volving both hemipelves. Hemorrhagic shock was pres- 
ent on admission in 30 of 40 patients. Fourteen were 
in group I and 16 in group Il. 

Associated injuries were frequent and are listed in 
Table 2. Major intra-abdominal injuries requiring opera- 
tive repair were encountered commonly, but the diag- 
nosis of intra-abdominal injury was occasionally dif- 
ficult to confirm. Peritoneal lavage using an infraumbili- 
cal approach was initially employed on our service 


V as a means of diagnosing intra-abdominal hemorrhage 


and was the main diagnostic modality in six patients. 
In three of these six patients, no intra-abdominal in- 
jury was encountered, rendering a false positive rate 
of 50%. Laceration of the anteriorly dissecting extra- 
peritoneal hematoma with the dialysis catheter was re- 
sponsible for the bleeding in all three false positive 
lavages. 

Records were reviewed in an attempt to identify the 
major hemostatic modality utilized in each case. The 
relationship between the treatment modality employed 
and subsequent mortality is illustrated in Table 3. In 
group I, transfusion alone was frequently relied upon 
to manage severe extraperitoneal hemorrhage. Eleven 
patients were so treated; six died. In the patients 
treated since initiation of the protocol, seven of 22 
stopped bleeding spontaneously and did not require 
the G-suit. One patient who died is included in this 
group because no other treatment modality save 
transfusion was employed. He was admitted in full 
cardiac arrest from massive hemorrhage combined with 
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TABLE 2. Injuries Associated with Pelvic Fracture 








Injury Group I Group II 
Pleuropulmonary 7 9 
Musculoskeletal 7 7 
Major anorectal 5 6 
Genitourinary 4 4 
Central nervous system 3 3 
Intra-abdominal 4 2 
Cardiovascular 3 2 
Miscellaneous 3 2 
Peripheral nerve 2 l 





a severe neurologic injury and died before the G-suit 
could be applied. Hypogastric artery ligation was 
rarely successful. Four patients from group I had this 
procedure performed and three died. In group II, two 
patients underwent hypogastric artery ligation with one 
death. This procedure was performed in both patients 
because of external bleeding from an open pelvic 
fracture. 

Attempts to open retroperitoneal hematomas opera- 
tively were unsuccessful because of torrential hemor- 
rhage in all six cases. Packing of the pelvis was neces- 
sary in three patients in group I and one patient in 
group Il. 

The G-suit was utilized in ten patients in group lI 
with no deaths. Hemorrhage persisted in one patient 
after initial placement of the G-suit. Subsequently, 
he underwent angiography and selective embolization 
of a single bleeding vessel. A second patient, admitted 
at a time when the G-suit was unavailable, had pri- 
mary angiographic control of a branch of the internal 
pudendal artery. 

Mortality rates for the two groups are illustrated in 
Table 4. The reductions in overall mortality and in 
shock related deaths are statistically significant. 


TABLE 3. Hemostatic Measures After Pelvic Fracture 


Group I Group Il 
Number Number 
of of 
Patients Deaths Patients Deaths 
Transfusion alone* 11 6 8 l 
Hypogastric artery 
ligation 4 3 2* | 
G-Suit 0 0 10 0 
Angiography- 
embolization 0 0 2 0 
Packing 3 2 l 0 


* The therapy for these groups differs in that patients in group | 
had only operative intervention available as an alternative. If 
patients in group II failed to stabilize with transfusion alone they 
were treated with the G-Suit and/or angiography. 

* Both operations necessitated by external bleeding that com- 
municated with the pelvic fracture. 
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TABLE 4. Pelvic Fracture —Mortality 
Patients 
Number of Admitted Death from 
Group Patients Deaths in Shock Hemorrhage 
I 18 12 (67%) 14 9 
H 22 6 (27%)* 17 2t 


*p < 0.05. f p < 0.01. 


Causes of death in the 17 patients who died are listed 
in Table 5. 

Complications were frequent in surviving patients 
and these are tabulated in Table 6. Respiratory failure 
and infected hematomas frequently coexisted, repre- 
senting the unique relationship betwen infection and 
respiratory dysfunction. Significantly pulmonary 
embolus was encountered in three patients and led to 
the death of one. Acute tubular necrosis and per- 
sistent urinary fistula were each encountered in one 
patient. 

Meaningful comparisons in transfusion volumes be- 
tween groups I and II were not possible because nine 
group I patients died within 14 hours after admission. 
The majority of group II patients survived and required 
multiple transfusions in their continuing care and for 
further reconstructive procedures. However, in the 
first 18 hours after admission those patients treated 
with a G-suit required an average of 4,000 ml trans- 
fusion while group I patients required 6,200 ml of blood. 

No complications occurred from the use of the ex- 
ternal compression suit and, using the precautions 
outlined, we did not observe skin blistering or declamp- 
ing hypotension. There were no complications related 
to the angiographic procedures. 


Discussion 


The frequency of severe pelvic fractures is increasing 
in our institution and seems to be related to an increased 
number of motorcycle accidents. We have been ex- 
tremely frustrated by our previous attempts to control 
bleeding operatively, either by bilateral hypogastric 
artery ligation or by isolation and ligation of a 
single bleeding vessel. We therefore sought different 
methods to manage bleeding in these patients. Our ex- 
perience with severe pelvic fractures is not unlike that 
reported by Rothenberger and associates." They re- 


TaBLE 5. Cause of Death in 17 Patients 


Group I 
Exsanguination 9 2 
Infection l i 
Respiratory failure 1 l 
Head injury 0 l 
Pulmonary embolus l 0 
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TABLE 6. Morbidity After Pelvic Fracture 


mer AA m rA m erra P NN m Ti m Mese t n YS P RSS HIIS III RESTER IHE 


Group 1 Group II 
Respiratory failure 2 5 
Infected hematoma 3 5 
Pulmonary embolus l 2 
Renal failure l [ 
Urinary fistula 0 I 


€: 


ported that 8496 of 26 patients who died as a result of 
the pelvic fracture itself died of hemorrhage initially 
or of late pelvic sepsis. They also observed that, of 
fatalities in their series, only six of 72 were the result 
of a single bleeding pelvic vessel that was potentially 
controllable by operative or angiographic measures. 

Limitation of hemorrhage around fracture sites de- 
pends upon immobilization of the injured area and 
apposition of bone edges. The G-suit has two potential 
advantages in the treatment of such fractures: 1) it 
allows for compression of the pelvic area which may 
tamponade venous and small arterial bleeding, and 2) 
it provides for immobilization of the fracture. Batalden 
and associates! evaluated the use of the G-suit for 
severe pelvic fracture in 1974 and reported that the 
device was effective in controlling hemorrhage, but pa- 
tient mobility and access were limited by the full body 
suit. The lower extremity torso suit utilized in our pa- 
tients provides effective immobilization of the fracture 
site while allowing unlimited access to the patient. In 
addition, the G-suit improves hemodynamics and leads 
to early control of hemorrhage. Our experience in- 
dicates that improvement in arterial pressure, cardiac 
output and urine production are noticeable within 30 
minutes after application. Patients who are bleeding 
from major arterial lacerations are easily identified 
because the G-suit does not provide hemodynamic 
stability within the first two to three hours after applica- 
tion in these cases. Such patients are taken to the 
angiographic suite with the G-suit in place and selective 
angiography is performed to identify the bleeding point. 
Embolization of the bleeding vessel has been useful 
in two of our patients. Our data indicate that mortality 
related to bleeding and shock has been significantly 
reduced. 

The use of historical controls to compare survival 
data must always be carefully evaluated to avoid bias 


and inaccurate conclusions. However, the patient data 


(i.e., severity of fracture,number of patients in shock, 
etc.) presented indicate that both groups were equiv- 
alently injured, and the improved survival is likely due 
to our use of the treatment modalities described. Using 
this approach, we have been able to effectively obviate 
the need for opening pelvic hematomas to control 
bleeding. The only two patients in group H who re- 
quired hypogastric artery ligation had external hemor- 
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rhage through soft tissue lacerations that communicated 
with the pelvic fracture. 
After early survival is assured, patients with severe 


» pelvic fracture are subject to numerous complications. 


Atelectasis and pneumonia are frequent. Trunkey and 
associates! reported that respiratory failure was the 
most common cause of late death in their patients. 
They emphasized that vigorous efforts to prevent 
atelectasis and pneumonia were necessary to assure 
favorable outcome. Patient access and mobility are un- 
hindered with the G-suit in place, and patients may 
have respiratory care conducted easily. The applica- 
tion of the G-suit and inflation of the abdominal por- 
tion of the device does reduce ventilatory exchange. 
however, and adjuvant ventilator support was neces- 
sary in all ten patients in whom the G-suit was used. 
Sequential monitoring of arterial gas tensions, tidal 
volumes and vital capacities is necessary to identify 
patients who will require ventilator support. Change 
of patient position utilizing the Stryker frame or other 
such devices is possible while the G-suit is in place. 
Ravitch? has emphasized that a potential disad- 
vantage of the external compression device is the de- 
velopment of spurious hemodynamic improvement 
leading to a false sense of security and the overlooking 
of a surgically approachable lesion. For this reason, 
we strongly encourage precise efforts to rule out major 
bleeding from correctable causes within the abdomen 
prior to application of the G-suit. Peritoneal lavage 
has been useful in detecting hemorrhage following blunt 
abdominal trauma. Three of six patients in whom 
peritoneal lavage was conducted to detect intra- 
abdominal hemorrhage had false positive studies. For 


— this reason, we have modified our technique and pres- 


ently insert the catheter through a small incision in the 
upper midline of the abdomen. Direct visualization of 
the peritoneal cavity is absolutely necessary in pa- 
tients with pelvic fractures so that dissection of the 
hematoma anteriorly may be detected, and thus false 
positive results which arise from passage of the 
peritoneal dialysis catheter through an undetected 
anterior extraperitoneal hematoma may be avoided. 
By using such techniques, the false positive rate should 
be reduced. Exploratory laparotomy to correct any 
intra-abdominal pathologic state is undertaken as soon 
as such injury is detected, but opening of the retroperi- 
toneum is avoided if possible. Following laparotomy, 
the G-suit may be applied without danger to the pre- 
vious intra-abdominal operation. 

The G-suit produces a relative ischemia of the lower 
extremities and the skin, but we have left the G-suit 
in place for as long as 48 hours without ill effect. Fur- 
thermore, in normovolemic patients we have not ob- 
served any evidence of hypotension secondary to de- 
clamping. Recurrent hypotension following deflation 
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indicates recurrent bleeding. During our early ex- 
perience, we removed the G-suit every four to six hours 
to examine the skin of the lower extremities and the 
lower abdomen to insure that blistering had not oc- 
curred. We have not been able to document any 
damage to the underlying skin as a result of the use 
of the G-suit at the pressures recommended. Thus, at 
the present time, we do not remove the G-suit until 
the patient has been hemodynamically stable without 
transfusion for eight consecutive hours, and until 
normovolemia is achieved according to clinical indices 
and other factors such as urine output, hematocrit and 
cardiac output. We frequently utilize the Swan-Ganz 
catheter and the thermal dilution cardiac output com- 
puter in such patients. 

Coagulopathy has been frequently observed in pa- 
tients receiving more than 5,000 ml of bank blood. 
The G-suit allows valuable time for preparation of 
specific blood components and subsequent correction 
of clotting defects. 

Our experience with the G-suit indicates that it is 
easy to apply and provides adequate immobilization 
of the fracture without impeding access to the patient. 
The device is relatively inexpensive and durable. 
Permanent control of hemorrhage was achieved in 
nine of the ten patients who had the G-suit applied. 

The G-suit is contraindicated in patients bleeding 
from intraperitoneal injuries because it may cause 
spurious improvement in hemodynamic variables lead- 
ing to delayed treatment. Once applied, the G-suit is 
not removed unless preparations for dealing with re- 
current hemorrhage have been made. 

The presence of a laceration in proximity to a pelvic 
fracture indicates that the fracture is compound despite 
the fact that such lacerations may not always provide 
direct access to the fracture site. Lacerations in the 
perineum and perianal area are also indicative of com- 
pound fracture and indicate that fecal contamination 
of the hematoma has occurred.? In such patients, early 
diverting colostomy with washout of the defunctional- 
ized segment is indicated. Frequent explorations of 
such lacerations with debridement and irrigation of 
the infected area are necessary to insure patient sur- 
vival. Infection in the retroperitoneal hematoma is the 
most common cause of late death following pelvic 
fracture. Prevention of such infection through vig- 
orous surgical debridement and fecal diversion is 
recommended. 
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DISCUSSION 


Dr. G. RAINEY WILLIAMS (Oklahoma City, Oklahoma): I think 
both of these papers add valuable suggestions regarding treatment 
of this very difficult problem. Although my comments are pri- 
marily directed to Dr. Weems’ paper, FI be the first to say that I know 
very little about technical management of the urologic complica- 
tions, and our urologists tell me that they agree with Dr. Weems. 

Dr. Weems mentions that oftentimes the management of these 
difficult injuries is in the hands of orthopedic surgeons and, in the 
case of urologic problems, with urologic surgeons. In our own in- 
stitution, any patient who has injury to more than one major organ 
system is managed by general surgery. Since we make absolutely 
no effort to perform the therapeutic maneuvers of surgical spe- 
cialists, only to coordinate timing, they do not argue with this 
position. It causes a few more night calls, but I think it ensures 
improved care for the patient, particularly while the hemodynamic 
situation is unstable. 

The second point is, I think everyone should take home from 
this meeting the concept that there are generally available improved 
methods for managing these injuries. The G-suit or MAST pants 
are now widely distributed. If you are not studying these patients, 
as Dr. Polk is doing, early application of the G-suit should limit 
blood loss, and we try to do this as early as possible, including 
applying the apparatus before admission to the hospital. 

The early use of arteriography and embolizing technics when 
bleeding can be localized has proven valuable. 

The last point I'd like to make is that when patients come in 
with the MAST pants in place, don't take them off. 


DR. ELGIN W. Ware, Jr. (Dallas, Texas): I would like to refer 
my remarks to Dr. Weems’ paper. I would also like to congratulate 
him on this discussion. of a practical problem of on-going 
significance. 

Just two minor points regarding the diagnosis of urinary tract 
injury associated with pelvic fracture. First, in regard to the physical 
examination, rectal examination is usually done, if for no other reason 
than to ascertain the presence or absence of blood in the rectum; 
and in those cases of complete transection of the membranous 
urethra, the prostate may, obviously, be found to be riding high, 
and can be pushed higher still into the pelvis, unless already fixed 
by hematoma and edema. 

Second, we often do the intravenous pyelogram first. Lamar 
didn't comment so much on this, but this study should always be 
done if the general condition of the patient permits to determine 
the status of the upper urinary tract, and oftentimes will provide 
sufficient information regarding the integrity of the urinary bladder 
itself to obviate carrying out an opaque cystogram subsequent to this. 

We agree with Dr. Weems that attempted catheterization in the 
emergency room in those cases suspected of having urethral injury 
should be avoided, not only because of danger of introducing in- 
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fection, but because such efforts can convert partial tear o£ transec- 
tion into complete disruption of the urethra. 

To speak to the title of Dr. Weems' paper, the only controversy, 
aside from the minor one of handling bladder injuries themselves, 
as I saw it, had to do with the management of complete transection 
of the membranous urethra. Specifically, as he has indicated, should 
attempts be made primarily to re-establish continuity of the urethra, 
or should simple cystostomy only be done with definitive urethral 
repair left to a later date? 

Dr. Weems has outlined the pros and cons of these two concepts 
well, and although the number of cases he reports is somewhat 
small, the negligible occurrence of long-term complications, in- 
cluding stricture, impotence, and incontinence in those cases handled 
in two stages, would certainly tend to favor this method. Zero 
incidence of stricture and zero incidence of incontinence is pretty 
convincing. 

It may be that the significantly higher figures for such com- 
plications in those cases treated with primary closure are somewhat 
skewed, owing to the fact that Dr. Weems' series were apparently 
taken from a regional referral hospital, where the more complicated 
cases tend to be seen. 

I think it would be fair to say, however, that increasing num- 
bers of series throughout the country tend to agree with Dr. 
Weems' implied results. We in Texas were first made aware of this 
method through the work of Dr. Kenneth McKinnon, of Canada, 
and although his early results in a somewhat larger series were 
not quize so impressive as Dr. Weems', they were sufficiently so 
to make the two-stage repair the standard method of handling these 
cases currently at our own University of Texas Southwestern 
Medical School in Dallas. 

I would like to ask Dr. Weems three questions. First, were there 
any females in his series with bladder injuries? We have on oc- 
casion encountered tears of the urinary bladder into the vagina, 
with, in one case, at least, subsequent development of vesicovaginal 
fistula. 

Second, does he always perform secondary repair of the mem- 
branous urethra perineaily, or does he utilize an anterior approach, 
with or without symphysiotomy, on occasion? 

Thirdly, does he offer the patient some type of penile prosthesis, 
such as the Small-Carrion, when impotence does, in fact, ensue 
as a long-term complication? 


Dk. KiMBALL MAULL (Richmond, Virginia): 1 know there are 
others who probably wish to discuss Dr. Polk's paper, but I do have 
several points to make, and one closing question and comment for 
the authors. 

First let me say that this report is a major contribution in the 
management of a problem that up to this time has been largely 
insolvable. 

(slide) Drawing upon a review of the University of Kentucky ex- 
perience with 357 patients with pelvic fractures, reported originally 
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in 1975, we established a therapeutic approach that relied heavily 
upon angiographic control of bleeding. Our experience with direct 
operative attack was similar to the Louisville group, and only serves 
to confirm the old surgical adage that only the truly bold surgeon 
believes that his patient takes all the risks. Unless the patient has 
some obvious reason for abdominal exploration, we would com- 
monly perform a supraumbilical peritoneal lavage. recognizing that 
there is a higher incidence of false positive lavage in these patients. 
Nonetheless, a negative DPL is extremely helpful under these cir- 
cumstances, and would route the patient toward the angiographer. 

Note that no mention is made of the G-suit in this protocol, and 
that is simply because we had not had any experience with this 
technique at the time. I would be open in admitting that we have one 
nagging doubt about this protocol: Simply stated, it’s risky to take an 
actively bleeding, marginally compensated patient from the relatively 
controlled environment of the surgical emergency room to the x-ray 
department, which, if your hospital is anything like ours, was de- 
signed with resuscitation least in mind. 


{ have been impressed with the sensitivity of these unstable pelvic 
fractures to any motion, having personally witnessed both cardiac 
arrest and recurrent and profound hypotension in transferring a 
patient from the emergency room stretcher to the x-ray table or to 
the operating table, for instance. Yet, despite it all, we have had 
some successes. 

(slide) This is a typical angiogram of a patient with a major pelvic 
fracture who has bleeding in the hypogastric system at two points. 

(slide) Following autologous clot embolization, there is no evi- 
dence of further bleeding. 

(slide) The effectiveness of this technique is supported by the data 
taken from Ring and Margolies’ original series. I think the drop in 
transfusion requirements from preangiogram to postangiogram is 
fairly impressive. 

At the Medical College of Virginia, our experience with mast 
trousers has been somewhat mixed. As you know, mast trousers 
work by initially promoting a form of internal auto-transfusion, 
followed by a reduction in overall blood flow to the lower ex- 
tremities. In addition, there appears to be a tamponade effect, which, 
it would stand to reason, is more effective on the venous than the 
arterial circuit. 

(slide) This subtraction study on an MCV patient shows ex- 
cessive bleeding in the pelvis. 

(slide) This patient required two runs of Gelfoam to control the 
arterial bleeding in this particular instance. 

Mast trousers were required postangiogram in this patient for 
associated venous bleeding, and this patient had an unfortunate 
accompanying compound lower extremity fracture, ultimately re- 
quiring above-the-knee amputation. He developed intrapelvic sepsis, 
renal failure, and expired over a month following his accident. 

In a second patient with mast trousers, they were so effective 
that they could not be removed for over 72 hours without the 
development of serious hypotension. This patient's angiograms 
were normal, and he required 35 units of blood, but he survived. 

I cite these two cases only to raise the question of whether we 
may be buying a survivor from the early insult —that is, bleeding— 
only to pay the price later from complications of added trans- 
fusion, sepsis, et cetera, if the G-suit is the sole form of therapy. 

In summary, | regard the G-suit as providing an effective means 
for smoother control of resuscitation with a patient with an unstable 
pelvic fracture, and as a useful tool to provide the added margin of 
safety in moving the patient for subsequent diagnostic and therapeutic 


studies, notably angiography, which I still prefer as the definitive. 


control of arterial bleeding. 

And finally, I have a couple of questions for the authors. What 
about the patient with associated lower extremity fractures, es- 
pecially compound fractures, of the tibia and fibula? Should we use 
the G-suit, or, if we do, should we limit its time of application? 
We have had bad experience with this group of patients. We have 
had three patients in the past ten months who had tib/fib fractures, 
had a G-suit put on, developed compartment syndromes, and all 
required amputation. 

And finally, what about the prehospital use of the G-suit? As was 
already mentioned, this is where we're going to save the most lives, 
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I think. We don't have this capability in the central Virginia region 
at present, although we are working in this direction. 

What about Louisville? Do you have any guidelines for the pre- 
hospital application of the G-suit? 


DR. ARTHUR J. DoNovAN (Mobile, Alabama): We have used the 
G-suit for many years, and 1 would share his belief in its therapeutic 
efficacy. The G-suit which was made by the Kendall Corporation 
is no longer available. The Mast trousers are available. 

As far as Dr. Weems’ paper is concerned, many of the points 
that I wished to make have been made by previous discussants. 
He has outlined principles to be followed in the diagnosis and 
treatment of injuries to the lower urinary tract associated with 
fractures of the pelvis. General surgeons who are responsible for the 
overall care of patients with multisystem injury must be familiar 
with these diagnostic approaches. 

In his manuscript, Dr. Weems recommends a retrograde urethro- 
gram as a first diagnostic step, rather than to attempt the passage 
of a catheter for a cystogram, especially when there is a suspicion 
of urethral injury as manifested by gross urethral bleeding. 1 
strongly concur in this policy. As Dr. Weems stated, a catheter may 
completely disrupt a partially disrupted urethra. 

Perhaps. in closing Dr. Weems might amplify on his technique 
for the retrograde urethrogram. Regarding these diagnostic tech- 
niques. I would ask which radiographic views he prefers for the cysto- 
graphic detection of rupture and extravasation from the bladder 
and the urethra, or both. 

Insofar as treatment is concerned, I would like to mention the 
problems that can develop in the case of combined lower urinary 
tract and rectal injury. I personally believe that a proximal, totally 
diverting colostomy, evacuation of feces from the distal colon and 
drainage are mandatory in these cases. 


Dr. H. HARLAN STONE (Atlanta, Georgia): Thereisa great tempta- 
tion, when looking at other injuries within the peritoneal cavity, to 
open and explore a pelvic hematoma. Almost all of the bleeding 
is coming from hypogastric vessels; the origin is not the external 
iliacs or the common iliacs. Although it appears to expand, it is far 
safer to close, get an angiogram, and embolize the responsible vessel. 
Try to avoid entering that hematoma, even when the abdomen is 
opened. 


Dr. RICHARD J. Frecp, Jr. (Centreville, Mississippi}: Lll be brief. 
This has been a long discussion. F m amazed at how much discussion 
there is on a pelvic fracture paper. 

Fd like to say this, to remark about what Dr. Rainey Williams 
had to say a moment ago. He mentioned that he felt that a general 
surgeon should be in charge of the pelvic trauma, a fracture of the 
pelvic area. I would like to interject once again a remark by my col- 
league in the trauma field, Dr. Alexander Walt, who made this at the 
recent Scudder oration in San Francisco. 

Dr. Walt said: " You know, Humpty-Dumpty did have a fall, and 
all the king’s horses and all the king's men couldn't get him back 
together again." But Dr. Walt said, and I certainly agree: “If there 
had been one well-trained king's man, Humpty might well have 
survived." 

I would like to direct my remarks to the pelvic fracture paper of 
Dr. Polk. As a loyal member of the Trauma Committee of the Ameri- 
can College. of Surgeons, I would like to broaden the reasons for, 
I think, why he is seeing an ever-increasing number of pelvic 
fractures. 

Namely, in 1974, there was passed a mandatory law that emer- 
gency medical technicians mati all emergency vehicles in the United 
States, and that mast trousers be applied in the prehospital trans- 
portation area. Thus many of these cases are reaching the emergency 
room alive. 

We were shocked several years ago to find that 20% of the patients 
who died prior to arrival at the emergency room could have been 
saved. 

Frankly, we thought that we'd laid an egg on the Trauma Com- 
mittee when we recommeded last year that we add to our standards 
for ambulance equipment mast trousers. 
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The first reports in from the mast trousers to be used at the scene 
of the accident were not particularly complimentary. They cost 
$350 each, and we were very concerned that maybe we should not 
have done this, because as a result of our recommendation they 
are on nearly every ambulance in the United States today. However, 
as reports continue to come in, we believe that the mast trousers 
indeed are an important addition to our trauma armamentarium, and 
this has been pointed out very nicely in Dr. Polk's paper. We are 
pleased over that, and we think now we made a wise choice in adding 
them to our standard equipment. 

Two things I would caution you about. Someone mentioned: Don't 
take the trousers off. I think that's correct, but one of the embar- 
rassing things we have had in getting the data together about the 
mast trousers across the country is that the man who knows least 
about the mast trousers is the surgeon in the emergency room 
himself. 

I would urge you to look into the function of the mast trousers, how 
they work. These e.m.t. boys are very eager, they are very intel- 
ligent, and they know how they work: and we should certainly know 
ourselves. One of the big problems is that the surgeon in the emer- 
gency room cuts the mast trousers off with a knife, and at $350 apiece 
that's raised quite a hue and cry across the country. And the other 
is that he doesn't understand that mast trousers evaluate the patient 
with them on. 


Dr. GILBERT S. CAMPBELL (Little Rock, Arkansas): This is an 
ingenious approach to a difficult problem. Some years ago we de- 
scribed our experimental and clinical studies with pneumatic counter- 
pressure to avoid hypotension following removal of aortic clamps. 
Counterpressure suits have been used in the treatment of postural 
hypotension and during neurosurgical procedures in conjunction 
with hypotensive anesthesia. 

George Crile first used an external counterpressure garment in 
surgical patients in the early 1900's, and later demonstrated his pneu- 
matic rubber suit to the armed forces during the early development 
of G-suits for aviators. So, it was really a surgeon whose develop- 
ment of G-suits provided the scientific community a "'surgical- 
physiology launching pad" for the exploration of outer space. 


Dr. Lewis M. FriNT, Jr. (Closing discussion): The points raised 
by the discussants are all pertinent to the problem that we face here, 
and that is one of hemorrhage. Drs. Williams, Donovan, and Field 
spoke about the G-suit and its most current use as a prehospital 
care device. 

The guidelines for the use of the G-suit as a prehospital care device 
have not been made clear, and the physiologic responses of hypovo- 
lemic patients to the application of the G-suit, which has been studied 
in some detail by Dr. Campbell are not widely known. Cautions 
in this regard have been raised by Dr. Ravitch, and perhaps, one 
of the most extensive studies is by Dr. Stephen Wangensteen in 
experimental animals. His results indicate that if the suit is applied 
to hypovolemic animals, there follow deleterious effects on the 
cardiovascular system with progressive acidosis and early death 
from shock. 

I think, for this reason, that more work is necessary on the 
concomitant use of volume support and the G-suit device in 
prehospital care, before we can make some general statements about 
how it might be used in patients who are potentially hypovolemic. 

At the present time, we're trying to develop guidelines for the use 
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of the G-suit in prehospital care in Kentucky, in the hope that we will 
be able to apply it appropriately to patients, and perhaps prolong 
survival. 

We appreciate Dr. Maull's comments. We agree that angiography 
is a useful modality. We have used it more as an adjunct than as a 
definitive procedure, primarily because of the limitations of 
personnel and facilities that he pointed out, but also because of the 
findings from dissection studies following death from pelvic fracture, 
which disclose that most of the bleeding is coming from small and 
medium sized arteries and veins at the bone edges. These are not 
single-vessel bleeders, and not amenable to embolization. 

The bottom line, as he points out, is survival, and we think that the 
improved survival that we have observed in our patients has been a 
satisfying part of our early experience. 

I appreciate Dr. Campbell's pointing out that our predecessors are 
always important in surgical advances. 

We agree with Dr. Stone that opening a retroperitoneal hematoma 
is one of the most frustrating experiences that the surgeon is subject 
to and at this time, if we encounter pelvic hematoma at laparotomy, 
we close the patient, and if the G-suit is required, it can be utilized 
safely. 


DR. W. LAMAR Weems (Closing discussion): Dr. Williams has 
brought up a philosophic point, reinforced by Dr. Field, and that is, 
who should manage the traumatized patient? 

I have no quarrel with the contention that a general surgeon who is 
well trained and experienced in the management of trauma should 
handle the severely traumatized patient. Actually, I believe that the 
general surgeon who has special training and experience in the 
management of diseases of the genitourinary system should take care 
of patients with urologic problems; since | believe that we all should 
be general surgeons first. 

Dr. Elgin Ware raised a question about management of impotence 
in these patients. Operative methods of rehabilitating patients with 
sexual impotence are available today, and certainly the patient should 
be given the opportunity to take advantage of these prosthetic 
devices, 

We did not include any females in this report. We only reviewed 
fractures in males, because we were looking for injuries of the 
membranous urethra and there is no corresponding anatomy in 
females. The urethroplasty that we have used has been a two-stage 
urethroplasty, using a scrotal inlay. 

This is because we started back in 1965 with an interest in this, and, 
at that time, scrotal inlay urethroplasty offered the best chance of 
overcoming this defect. 

Recent reports indicate that one-stage repair should be feasible in 
selected cases. Such operations include advancement of the anterior 
urethra, transpubic repair, and free full thickness skin graft. We don't 
have any experience in this type injury with these operations. 

A urethrogram should be performed by impacting a bulb-tipped 
syringe in the fossa navicularis of the urethra and injecting, under 
careful aseptic technique, 5 or 10 cc of water-soluble contrast media. 
It should not be oil based, of course, because of the possibility of 
intravascular extravasation. 

The cvstograms were performed, Dr. Donovan, by instilling 300 or 
400 cc of contrast media into the bladder, measuring the amount put in 
and the amount taken out. We usually lavage the bladder with a small 
amount of saline before the postevacuation film is exposed so that we 
may know that any residual contrast media which is seen must be 
extravesical. 
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Colace means escape —frorn laxative 
stimulation, from laxative harshness, 
from laxative habit;-Cołace gently 
helps soften stools for. easy, painless, 
unstrained elimination. It's the great 
laxatíve-escape, from infancy to old 
age: Avaifable:in 100 and 50 mg. čap- 
sules, Syrup or liquid. 


Mead Himen 


PHARMACEUTICAL DIVISION 


©1978 Mead Johnson. & Company's Evansville. Indiana 47727 0.6.A-J67B-2 








If you had duodenal ulcer, 


e medication that provides 
combination of benefits 
offered by no other regimen? 


et 


Tablets, 300 mg. 


u ij MW) ace 1? pal 


I 




















29A 


Tagamet 


„cimetidin 


Tablets, 300 mg. 
Injection, 300 mg./2 ml. 


Aunique combínation of benefits 
for your duodenal ulcer patients 


Documented effectiveness in ulcer healing 
and symptom relief 


Prolonged nighttime acid suppression 


Low incidence of side effects after use in more 
than 8,000,000 patients worldwide 


Simple regimen, easy compliance 


Dosage in Duodenal Ulcer 

The recommended dosage is 300 mg. four times a day, 
with meals and at bedtime. Treatment periods should 
not exceed eight weeks. 


While healing may occur during the first week or two, 
"Tagamet therapy should be continued for four to six 
weeks unless healing has been confirmed. 


Concomitant antacids should be given as needed for 
relief of pain. 


Dosage should be reduced in patients with impaired 
renal function. 








Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: ‘Tagamet’ (brand of cimetidine) is indicated in the short-term 
(up to 8 weeks) treatment of duodenal ulcer; and in the treatment of pathological 
hypersecretory disorders {i.e., Zollinger-Ellison syndrome, systemic mastocytosis 
and multiple endocrine adenomas). Concomitant antacids should be given as 
needed for relief of pain. Studies to date do not provide evidence of the safety 
of cimetidine in uncomplicated duodenal ulcer beyond 8 weeks. 
Contraindications: There are no known contraindications to the use of 
“Tagamet . 


Precautions: In a 24-month toxicity study in rats at dose levels approximately 
9 to 56 times the recommended human dose. benign Leydig cell tumors were 
seen. These were common in both the treated and control groups, and the 
incidence became significantly higher only in the aged rats receiving “Tagamet. 
Reproduction studies in animais have shown no evidence of impaired mating 
performance or fertility. 

Symptomatic response to "Tagamet therapy does not preclude the presence ofa 
gastric malignancy. 

Potentiation of warfarin-type anticoagulants has been observed with 
concomitant ‘Tagamet’ administration. For this reason, close monitoring of 
prothrombin time is recommended, and adjustment of the anticoagulant dose 
may be necessary when these drugs are administered concornitantly. 

Lack of experience to date precludes recommending Tagamet for use in 
pregnant patients, women of childbearing potential, nursing mothers or children 
under 16 unless anticipated benefits outweigh potential risks, generally, nursing 
should be discontinued in patients taking the drug. 

Adverse Reactions: Diarrhea, muscular pain, dizziness, rash, mild gyne- 
comastia. A few cases of reversible confusional states have been reported, usually 
in elderly and/or severely ill patients. A few cases of neutropenia have been 
reported, but no causal relationship could be established. Increased serum 
transaminase and creatinine, as well as rare cases of fever and interstitial 
nephritis, have been reported; these cleared on withdrawal of the drug. 

How Supplied: Pale Green Tablets: 300 mg. tablets in bottles of 100 and* 
Single Unit Packages of 100 (intended for institutional use only), 

Injection: 300 mg./2 ml. in single-dose vials and in 8 mb ruldiple-dose vials, 
in packages of 10. | i ou 


Date of issuance Mar. 1979 
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When the need for injectables 


IS over... help keep your patient 
free of pain. 
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Potent- Dependable -Analgesic 


Talwin oO 


brand of . equivalent to bO mg base 


Dentazocine HCI «sv 


A unique agonist/antagonist. 
Relieves pain as well as 60 mg of codeine. 


MILD ANALGESICS OFTEN DON'T WORK 


In a double-blind single dose study involving 225 adult inpatients, the comparative efficacy of 650 mg aspirin 
and 65 mg dextropropoxyphene, was compared to 50 mg of pentazocine for relief of postoperative pain.* 





* All patients were suffering from moderate or se- * Side effects were recorded for 16 patients: in the 

vere pain. aspirin group 2 patients complained of drowsiness 
and 1 of dizziness. In the dextropropoxyphene 
group 5 patients vomited and 3 patients com- 
plained of drowsiness or dizziness, while 5 patients 
who had received pentazocine complained of dizzi- 


* Pregnant women as well as patients with known 
renal, respiratory, cardiac, or hepatic insufficiency 
were excluded. 


* The onset of action of pentazocine was rapid. ness. 

* Although aspirin, dextropropoxyphene, and penta- * Pentazocine should be an oral analgesic of choice 
zocine produced significant relief from pain, penta- for treatment of postoperative pain. 
zocine was significantly more effective at a half 
hour. 


The advantages of Talwin 50: 


The combined agonist/antagonist properties of Talwin 50 make it a drug to be considered, particularly when 
pain is likely to be of a persistent nature. When such pain exists, the potential for agonist dependency as 
well as complicating agonist side effects may be reduced by the use of Talwin 50. 


Talwin 50 shows infrequent occurrence of certain adverse effects as: 
* Severe respiratory depression * Urinary retention 


* Hypotension * Tachycardia 


* Constipation 
While others such as nausea and dizziness are more common. 


Among RARELY REPORTED REACTIONS are those of a psychiatric nature. Even the most acute CNS reactions 
—hallucinations (usually visual)—have cleared spontaneously within a period of hours. Withdrawal symptoms 
after prolonged use of Talwin 50 for the relief of pain have rarely been reported, even when administration was 
abruptly discontinued. There have been a few reports of dependence with orally administered Talwin 50. 
Patients with a history of drug dependence should be under close supervision while receiving Talwin 50 orally. 
See the following important product information as to dependency potential. 


For Continuing Postsurgical Pain Control 


Talwin » 


brand of . equivalent to 50 mg base 


pentazocine HC! «ses 


1 or 2 tablets every three or four hours. 
"Kay B: A clinical comparison of orally administered aspirin, dextropropoxyphene and 
pentazocine in the treatment of postoperative pain. J /nt Med Res 2;149-152, 1974. 


See important product information including warnings, adverse reactions, patient selection, 
and prescribing and precautionary recommendations, a brief summary of which follows. 
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brand of 


Potent — Dependable —Analgesic 


Talwin 50 


. equivalent to 50 mg base 


pentazocine HCI «sve 


Relieves pain of a moderate to severe nature. 
Usual initial adult dose is 1 tablet every 3 or 4 hours. 





Please consult full prescribing information before prescribing. 
A summary follows: 

TALWIN 50 is intended for the relief of moderate to severe pain. 
One 50 mg tablet appears equivalent in analgesic effect to 60 mg 
(1 gr) of codeine. TALWIN 50 is a weak narcotic antagonist with 
sedative activity. 


Contraindication: 
Hypersensitivity to pentazocine. 


Warnings: 

Drug Dependence. There have been instances of psychological 
and physical dependence on parenteral pentazocine in patients 
with a history of drug abuse and, rarely, in patients without such 
a history. Abrupt discontinuance following the extended use of 
parenteral pentazocine has resulted in withdrawal symptoms. 
There have been a few reports of dependence and of withdrawal 
symptoms with orally administered TALWIN 50. Patients with a 
history of drug dependence should be under close supervision 
while receiving TALWIN 50 orally. There have been rare reports 
of possible abstinence syndromes in newborns after prolonged 
use of TALWIN 50 during pregnancy. 


In prescribing TALWIN 50 for chronic use, the physician should 
take precautions to avoid increases in dose by the patient and 
to prevent the use of the drug in anticipation of pain rather than 
for the relief of pain. 


Head Injury and Increased Intracranial Pressure. TALWIN 50 may 
elevate cerebrospinal fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, intracranial lesions and 
a preexisting increase in intracranial pressure. TALWIN 50 may 
obscure the clinical course of patients with head injuries. TALWIN 
50 should be used with extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of TALWIN 50 during pregnancy 
(other than labor) has not been established. Although no tera- 
togenic or embryotoxic effects have been reported in animals, 
TALWIN 50 should be administered to pregnant patients (other 
than labor) only when potential benefits outweigh possible haz- 
ards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosages, rarely, tran- 
sient hallucinations (usually visual), disorientation, and confusion 
may occur. Observe such patients carefully and check vital signs. 
Use caution if the drug is reinstituted since the acute CNS mani- 
festations may recur. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional 
euphoria have been noted, ambulatory patients should be warned 
not to operate machinery, drive cars, or unnecessarily expose 
themselves to hazards. 


Precautions: 

TALWIN 50 has been rarely reported to cause respiratory de- 
pression. It should be used with caution in patients with respir- 
atory depression, severely limited respiratory reserve, broncho- 
spasm, cyanosis, renal or hepatic dysfunction. Caution should 
also be used with patients prone to convulsive disorders and 
those about to undergo biliary surgery. As with other strong anal- 
gesics, use with caution in patients with myocardial infarction 
who have nausea or vomiting. Patients previously given narcot- 
ics, including methadone, may experience withdrawal symptoms 
after receiving TALWIN 50. 


Adverse Reactions: 

Reactions reported after oral administration of TALWIN 50 in- 
clude gastrointestinal: nausea, vomiting; infrequently constipa- 
tion; and rarely abdominal distress, anorexia, diarrhea. CNS ef- 
fects: dizziness, lightheadedness, sedation, euphoria, headache: 
infrequently weakness, disturbed dreams, insomnia. syncope, 
visual blurring and focusing difficulty, hallucinations; and rarely 
tremor, irritability, excitement, tinnitus. Autonomic: sweating; in- 
frequently flushing; and rarely chills. A/lergic: infrequently rash: 
and rarely urticaria, edema of the face. Cardiovascular: infre- 
quently decrease in blood pressure, tachycardia. Hematologic: 
rarely depression of white blood cells (especially granulocytes), 
which is usually reversible, moderate transient eosino- 
philia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 


Dosage and Administration: 

Adults: The usual initial adult dose is 1 tablet (50 mg) every three 
or four hours. This may be increased to 2 tablets (100 mg) when 
needed. Total daily dosage should not exceed 600 mg. Tolerance 
is rare. Abrupt discontinuance following chronic use has rarely 
caused withdrawal symptoms. 


Overdosage: 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, 
assisted or controlled ventilation, and other supportive mea- 
sures should be employed as indicated. TALWIN 50 is not subject 
to narcotic controls. 
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Contraindications: 

Stockings may not be recommended for patients with the following: 

1, Any local leg condition in which stockings would interfere, such as: 

a. dermatitis, 

b. vein ligation (immediate post-operative), 
c. gangrene, 

d. recent skin grart. 

2. Severe arteriosclerosis or other ischemic vascular disease. 

3. Massive edema of legs or pulmonary edema from congestive heart failure. 

4. Extreme deformity of leg. 

5. For thigh length, patients with a circumference greater than 25 inches (63.5cm) 
at the gluteal furrow. For full leg (X-S, S, M, L), patients with a circumference of 25 
inches (63.5cm) or greater at the gluteal furrow. For full leg (X-L), patients with a 
circumference of greater than 32 inches (81.3crn) at the gluteal furrow. 


Precautions: 
1. Proper sizing and application must be assured. 


2. For full leg style TE.D.* Stockings, avoid interference of side panels or waistband 
with incisions, drainage tubes, catheters or other exterior devices. 


Warnings: 
Caution: Federal (U.S.A.) Law restricts this device to sale by or on the order of a 
physician. 


Footnotes: 

1. Holford, C.P, “Graded Compression for Preventing Deep Venous Thrombosis.” 
British Medical Journal, 2: 969-970, 1976. 

2. Scurr, J.H. et al., “The Efficacy of Graduated Compression Stockings in the Preven- 
tion of Deep Vein Thrombosis.” British Journal of Surgery, 64: 371-373, 1977. 

3. Barnes, Robert W. et al., “Efficacy of Graded-Compression Antiembolism Stock- 
ings in Patients Undergoing Total Hip Arthroplasty” Clinical Orthopaedics, 132: 
61-67, 1978. 

4. Wilkins, Robert W. et al., "Elastic Stockings in the Prevention of Pulmonary Embol- 
ism: A Preliminary Report.” New England Journal of Medicine, 246: 360-364, 
1952. 


5. Wilkins, Robert W. & Stanton, Joseph R., “Elastic Stockings in the Prevention of Pul- 
monary Embolism II. A Progress Report" New England Journal of Medicine, 
246: 1087-1090, 1953. 
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anti-embolism stockings 
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Management of Genitourinary Injuries in Patients with 


Associated injuries frequently occur in patients who sustain 
fractures of the pelvis. Hemorrhage from intrapelvic vessels, 
rupture of the urinary bladder and avulsion of the membranous 
urethra in males are among the integral risks in this trauma. 
Non-operative methods of managing hemorrhage have gained 
favor in recent experience. The case records of 282 male pa- 
tients with pelvic fractures were reviewed to evaluate ex- 
perience with lower genitourinary injuries. Early recognition 
is important in bladder injuries, and surgical repair is advised, 
except in selected patients who may be managed by catheter 
drainage alone. Delayed complications of bladder injury are 
rare. Membranous urethral injuries entail a high risk of 
chronic stricture disease and sexual impotence. The rationale 
of early repair versus delayed repair of these injuries is dis- 
cussed. The results in this series show advantage for de- 
layed repair. 


ATIENTS WHO HAVE SUSTAINED TRAUMA Of suf- 
P ficient magnitude to fracture the bones of the pelvic 
girdle are exposed to a high risk of associated injuries. 
Some of these injuries are coincidental with pelvic frac- 
tures and reflect the fact that multiple injuries can be 
expected in patients whose accidents involve high 
speed and great force. These injuries involve the ab- 
dominal viscera, chest, central nervous system, other 
bones, etc. Such injuries are often important factors 
in management and may be determinants of outcome.? 
Other injuries may appropriately be considered to be an 
integra! part of the trauma to the pelvis. Such injuries 
include bleeding from intrapelvic vessels, rupture of 
the urinary bladder and avulsion of the membranous 
urethra in males. 

Hemorrhage from pelvic vessels is the most consis- 
tent problem encountered in patients with pelvic frac- 
tures and is cited by most authors as the leading cause 
of death.? The bleeding is difficult to control by sur- 
gical means. Attempts to identify and ligate injured 
vessels are often unsuccessful. Ligation of the hypo- 
gastric arteries has been discredited as an effective 
means of controlling hemorrhage. The trend in recent 
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years has been toward non-operative methods of 
coping with hemorrhage. In many patients hemorrhage 
will spontaneously cease and attention should be 
focused upon adequate blood volume replacement. 
Angiographic techniques have been successfully 
employed therapeutically as well as for diagnostic 
purposes.^!" The “G suit" has also been utilized to 
tamponade bleeding.! 

Rothenberger et al.” found a 50% mortality rate in 
patients with open pelvic fracture, as opposed to 10% in 
closed injuries. Sepsis was a major factor in the fatal 
outcome in this group of patients. This observation 
is relevant to the management of bleeding and of other 
injuries associated with pelvic fracture, since infection 
is much less common if the pelvic hematoma is not 
invaded surgically or contaminated by instrumentation. 

Our experience in management of patients with geni- 
tourinary injuries associated with pelvic fractures will 
be reviewed in more detail. 


Diagnosis 


Injury to the genitourinary organs should be sus- 
pected in patients with pelvic fracture if the patient 
has hematuria, is unable to void or if there is a bloody 
urethral discharge. Injury is confirmed by radiographic 
study, which is conducted as follows: Retrograde 
urethrogram is performed first. Catheterization is often 
recommended as the first diagnostic step after the in- 
jury is suspected; however, we have discouraged this 
practice since catheterization may introduce infection 
into the pelvic hematoma, may add to the trauma of the 
injured urethra and may fail to reveal the presence of 
incomplete urethral injury. If the urethra is demon- 
strated to be intact, a catheter. is inserted into the 
bladder and a cystogram is performed by insullation , 
of approximately 300 cc of contrast media. A post. ^ 
evacuation film is also obtained. Measurement of fluid 
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TABLE 1. GU Injuries in 282 Pelvic Fractures 





Number Per Cent ; 
Bladder i9 6.7 
Urethra 20 71 
Kidney 9 3.2 
Hematuria 38 13.5 
Total 86 30.3 


instilled and fluid returned should be made. Intra- 
venous pyelogram is obtained to evaluate the upper 
urinary tracts. 


Clinical Material 


The experience which we report consists of 282 
pelvic fractures encountered in male patients who were 
managed at The University of Mississippi Medical 
Center from 1965 to 1978. The cause of injury was re- 
lated to the operation of motor vehicles in 243 of the 
282 patients. In this group, there were injuries to 191 
automobile passengers, 40 pedestrians and 12 motor- 
cycle riders. Fifteen patients were injured in falls, and 
24 sustained other types of crushing trauma. Asso- 
ciated injuries were encountered in approximately 
half of these patients. Other bones were fractured in 
102 (36%). Genitourinary injuries occurred in 80 pa- 
tients (28%), thoracic injuries in 53 (19%), head injuries 
in 51 (18%) and abdominal visceral injuries in 28 (10%). 
Genitourinary injuries included the bladder, urethra 
and kidney (Table 1). Hematuria was the only evidence 
of genitourinary injury in 38 patients. Seven patients 
died as a direct and immediate result of injury in this 
series (2.5%). Two of the 19 patients with ruptured 
bladder died (10%); both deaths were due to associated 
injuries. The 17 other patients with ruptured bladder 
recovered with no chronic sequelae of the bladder in- 
jury. Twenty patients were treated for injury to the 
membranous urethra. Nine of the patients underwent 
primary repair of the injury with insertion of urethral 
and suprapubic catheters. The results of this manage- 
ment are shown in Table 2. These results are not en- 
tirely representative of results generally obtained, be- 
cause of the inclusion of patients who were referred to 


TABLE 2. Patients Treated by Primary Closure and 
Urethral Catheterization 


NOOO EA EEOAE RUE aD E MM MM dM MC EE EE ME EMO EIN MM EE C NÉ 


Complication Incidence Per Cent 
ENEMIES ae ela DESIT 
Stricture 7 TI 
incontinence 2 22 
Impotence a © 3 «33: 
Abnormal ejaculation 4 44 
Urinary infection 6 66 
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TABLE 3. Patients Treated Initially hy Cystostonty 


tette eti m e enm ne mier t ar aimi er Hr PH ANH HH EH RP, 


Per Cent 





Complication Incidence 
Stricture 0 0 
Incontinence 0 0 
Impotence ] 9 
Abnormal ejaculation I 9 
Urinary infection 2 18 


us because of complications of primary repair per- 
formed elsewhere. Eleven patients were treated ini- 
tially by cystostomy alone; all of these patients required 
subsequent surgery for urethral stricture. However, 
normal urinary function was eventually restored in all 
of this group. Two patients were left with some sexual 
disability (Table 3). 


Discussion 


The bladder may be injured by perforation, by 
displaced spicules of bone or by sudden compression 
resulting in bursting due to a rise in intravesical pres- 
sure. Hemorrhage from the ruptured bladder is rarely a 
problem in terms of blood loss, although clots may ob- 
struct the catheter which is used to drain the bladder 
and thereby complicate management. Extravasation of 
urine is the major problem in injuries to the bladder. 
Net renal function is reduced proportionatelv to the 
amount of urine reabsorbed. Continued leakage of 
urine predisposes to infection. Extravasation of sterile 
urine for a brief time, however, induces little inflam- 
matory response in the retroperitoneum or the peri- 
toneal cavity. Therefore, rupture of the bladder is 
not a catastrophic event if it is recognized early. 
With prompt recognition and appropriate treatment 
the outcome should be good. Chronic sequelae are 
rare. The customary treatment in the practice of most 
urologists has been operative repair and postoperative 
catheter drainage. However, recent experience re- 
ported from several centers suggests that many of these 
patients can be successfully treated without surgery 
if the bladder is drained by way of an indwelling cathe- 
ter.? Selection of patients for non-operative treatment 
is a matter of judgment. At the present time, we advise 
operative closure, except in those patients who have 
only minimal extraperitoneal extravasation and who 
do not require abdominal surgery for other reasons. 

Injuries to the membranous urethra are a more dif- 
ficult problem because of the prevalence of late com- 
plications. The mechanism of this injury is based on 
the following anatomic considerations (Fig. 1): The 
urogenital diaphragm is firmly attached to the pubic 
rami. The prostate is fixed to the pubis by the pubo- 
prostatic ligament. When the central portion of the 
pubis is displaced, traction is exerted upon the 
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Fracture of 


Pubic Rami 


Fic. 1. Anatomy of injury of 


membranous urethra. Pubic bone 


Pubo-prostatic lig. 


urethra which, at this point, is a thin, delicate structure. 
Aside from the fact that the patient is unable to void, 
the injury poses no immediate problem. Extravasation 
of urine is minimal because of the competence of the 
bladder neck. Late sequelae are frequent, however. 
Strictures are common. Sexual impotence is reported 
to occur in approximately 30% of patients who sustain 
this injury.” 

Management should be directed toward minimizing 
the risk of late complications. Myers and Deweerd, in 
reporting the experience at the Mayo Clinic, sum- 
marized the principles of management that are accepted 
by most American urologists.* Prevailing practice 
has been to attempt primary repair in the immediate 
postinjury period, along with the insertion of urethral 
and suprapubic cystostomy catheters and drainage of 
the prevesical space. Results have not been entirely 
satisfactory in light of problems with infection in the 
pelvis and the frequent occurrence of strictures and 
impotence. Johanson in Sweden and, subsequently, 
other authors have proposed conservative early 
management in this injury.? This proposal followed 


the development of urethroplasty techniques which. 


permit repair of urethral defects at this level. We be- 
came interested in this approach in 1965 and since then 
haye managed most of the membranous urethral in- 
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juries in the following way: Retrograde urethrography 
is performed in all male patients with pelvic fractures 
who are suspected of having the injury by virtue of 
inability to void, bloody urethral discharge or hema- 
turia (Fig. 2). When extravasation is demonstrated, 





Fic. 2. Retrograde urethrogram showing extravasation from the 
severed membranous urethra. 
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Fic. 3. Retrograde urethrogram demonstrating blind ending of 
the urethra. 


urinary diversion is accomplished by way of a supra- 
pubic cystostomy tube, which is introduced through 
a small, low abdominal transverse incision. This may 
be done with the patient under local anesthesia. The 
cystostomy catheter may be introduced by trocar if the 
bladder is palpably distended. 

Two or 3 weeks after the injury, a cystogram is per- 
formed by instillation of contrast media into the bladder 
via the cystostomy tube. If the urethral injury was in- 
complete, the urethra may heal spontaneously and the 
patient may be able to void; in which case, the cystos- 
tomy is removed and subsequent examinations are 
scheduled to monitor for the development of stricture. 
In most patients, complete loss of continuity of the 
urethra will be found (Fig. 3). In this event, repair of 
the defect is electively scheduled 3-6 months fol- 
lowing the injury. In the meantime, cystostomy drain- 
age is maintained on an outpatient basis. We have used 
a two-stage scrotal inlay urethroplasty successfully to 
restore continuity of the urethra in our series. How- 
ever, the possibility of accomplishing a definitive re- 
pair in one stage is attractive and probably is feasible 
in selected patients. 

Our experience suggests several disadvantages of 
delayed repair. The prostate may remain displaced so 
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that subsequent repair is difficult because of the distance 
between the ends of the divided urethra. This is an un- 
usual occurrence. In most cases, the prostate returns 
to its anatomic position with reabsorption of the pelvic 
hematoma. Patients who receive cystostomy alone as 
initial treatment of necessity experience delay in full 
recovery, because of the need for subsequent diag- 
nostic evaluation and, in most cases, surgical repair 
of the urethra. 

Advantages gained by this approach are compelling, 
however, in some circumstances. Early surgical re- 
quirements are simplified. This is a particular ad- 
vantage in the patient with multiple injuries. Many 
times there are diagnostic uncertainties in these pa- 
tients. Anesthesia risks and the risks involved in 
elective surgery may be increased by the existence 
of associated injuries. Simplification of early manage- 
ment of urethral injuries is also an advantage when 
the patient is in a hospital with less than optimal facili- 
ties and staff. Cystostomy may be performed with rela- 
tive safety even by inexperienced surgeons. Infection 
is less likely to occur in the pelvic hematoma if it re- 
mains inviolate. Cystostomy may be performed with- 
out invading the hematoma, affording the opportunity 
to delay definitive repair until the hematoma has been 
absorbed. Reported experience indicates that there is 
less risk of sexual impotence when early definitive 
repair is not undertaken.” The reason for the high 
incidence of impotence with primary repair is not clear. 
It may be related to injury to vessels or nerves incurred 
in mobilization of the prostate or perhaps to infection, 
which often occurs after surgery. Perhaps the risk could 
be reduced by improvement in operative technique. 
Another consideration is the possibility that incom- 
plete injuries may heal spontaneously if urine is di- 
verted, and subsequent repair may not be necessary; 
whereas, incomplete injuries may be converted to com- 
plete injuries in the course of dissection to define the 
anatomy and attempt repair in the early postinjury period. 


Summary 


The results of management of bladder injuries asso- 
ciated with pelvic fractures should be good if the condi- 
tion is recognized early. Late sequelae are rare in this 
injury, as opposed to injuries of the membranous 
urethra in males. Controversy surrounds the question 
of non-operative management of injuries of the bladder. 
The feasibility of delayed repair of injuries of the mem- 
branous urethra has been well established. Ultimately 
successful rehabilitation of the lower urinary tract can 
be anticipated. Impotence is an important considera- 
tion, since reports indicate that it occurs with greater 
frequency when early repair is performed. If conditions 
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are unfavorable for primary repair, either because of 
associated injuries or because of unavailability of ex- 
perienced urologic assistance, the surgeon may defer 
definitive repair by the simple expedient of performing 
a cystostomy. Every effort should be made to avoid 
infection in the pelvic hematoma. 
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DISCUSSION 


Dr. G. RAINEY WILLIAMS (Oklahoma City, Oklahoma): I think 
both of these papers add valuable suggestions regarding treatment 
of this very difficult problem. Although my comments are pri- 
marily directed to Dr. Weems’ paper, lll be the first to say that I know 
very little about technical management of the urologic complica- 
tions, and our urologists tell me that they agree with Dr. Weems. 

Dr. Weems mentions that oftentimes the management of these 
difficult injuries is in the hands of orthopedic surgeons and, in the 
case of urologic problems, with urologic surgeons. In our own in- 
stitution, any patient who has injury to more than one major organ 
system is managed by general surgery. Since we make absolutely 
no effort to perform the therapeutic maneuvers of surgical spe- 
cialists, only to coordinate timing, they do not argue with this 
position. It causes a few more night calls, but I think it ensures 
improved care for the patient, particularly while the hemodynamic 
situation is unstable. 

The second point is, I think everyone should take home from 
this meeting the concept that there are generally available improved 
methods for managing these injuries. The G-suit or MAST pants 
are now widely distributed. If you are not studying these patients, 
as Dr. Polk is doing, early application of the G-suit should limit 
blood loss, and we try to do this as early as possible, including 
applying the apparatus before admission to the hospital. 

The early use of arteriography and embolizing technics when 
bleeding can be localized has proven valuable. 

The last point I’d like to make is that when patients come in 
with the MAST pants in place, don't take them off. 


DR. ELGIN W. WARE, JR. (Dallas, Texas): I would like to refer 
my remarks to Dr. Weems' paper. I would also like to congratulate 
him on this discussion of a practical problem of on-going 
significance. 

Just two minor points regarding the diagnosis of urinary tract 
injury associated with pelvic fracture. First, in regard to the physical 
examination, rectal examination is usually done, if for no other reason 
than to ascertain the presence or absence of blood in the rectum; 
and in those cases of complete transection of the membranous 
urethra, the prostate may, obviously, be found to be riding high, 
and can be pushed higher still into the pelvis, unless already fixed 
by hematoma and edema. 

Second, we often do the intravenous pyelogram first. Lamar 
didn't comment so much on this, but this study should always be 
done if the general condition of the patient permits to determine 
the status of the upper urinary tract, and oftentimes will provide 
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sufficient information regarding the integrity of the urinary bladder 
itself to obviate carrying out an opaque cystogram subsequent to this. 

We agree with Dr. Weems that attempted catheterization in the 
emergency room in those cases suspected of having urethral injury 
should be avoided, not only because of danger of introducing in- 
fection, but because such efforts can convert partial tear or transec- 
tion into complete disruption of the urethra. 

To speak to the title of Dr. Weems' paper, the only controversy, 
aside from the minor one of handling bladder injuries themselves, 
as I saw it, had to do with the management of complete transection 
of the membranous urethra. Specifically, as he has indicated, should 
attempts be made primarily to re-establish continuity of the urethra, 
or should simple cystostomy only be done with definitive urethral 
repair left to a later date? 

Dr. Weems has outlined the pros and cons of these two concepts 
well, and although the number of cases he reports is somewhat 
small, the negligible occurrence of long-term complications, in- 
cluding stricture, impotence, and incontinence in those cases handled 
in two stages, would certainly tend to favor this method. Zero 
incidence of stricture and zero incidence of incontinence is pretty 
convincing. 

It may be that the significantly higher figures for such com- 
plications in those cases treated with primary closure are somewhat 
skewed, owing to the fact that Dr. Weems’ series were apparently 
taken from a regional referral hospital, where the more complicated 
cases tend to be seen. 

I think it would be fair to say, however, that increasing num- 
bers of series throughout the country tend to agree with Dr. 
Weems' implied results. We in Texas were first made aware of this 
method through the work of Dr. Kenneth McKinnon, of Canada, 
and although his early results in a somewhat larger series were 
not quite so impressive as Dr. Weems’, they were sufficiently so 
to make the two-stage repair the standard method of handling these 
cases currently at our own University of Texas Southwestern 
Medical School in Dallas. 

I would like to ask Dr. Weems three questions. First, were there 
any females in his series with bladder injuries? We have on oc- 
casion encountered tears of the urinary bladder into the vagina. 
with, in one case, at least, subsequent development of vesicovaginal 
fistula. 

Second, does he always perform secondary repair of the mem- 
branous urethra perineally, or does he utilize an anterior approach. å 
with or without symphysiotomy, on occasion? 

Thirdly, does he offer the patient some type of penile prosthesis, 
such as the Small-Carrion, when impotence does, in fact, ensue 
as a long-term complication? 
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DR. KIMBALL MAULL (Richmond, Virginia): I know there are 
others who probably wish to discuss Dr. Polk's paper, but I do have 
several points to make, and one closing question and comment for 
the authors. 

First let me say that this report is a major contribution in the 
management of a problem that up to this time has been largely 
insolvable. 

(slide) Drawing upon a review of the University of Kentucky ex- 
perience with 357 patients with pelvic fractures, reported originally 
in 1975, we established a therapeutic approach that relied heavily 
upon angiographic control of bleeding. Our experience with direct 
operative attack was similar to the Louisville group, and only serves 
to confirm the old surgical adage that only the truly bold surgeon 
believes that his patient takes all the risks. Unless the patient has 
some obvious reason for abdominal exploration, we would com- 
monly perform a supraumbilical peritoneal lavage, recognizing that 
there is a higher incidence of false positive lavage in these patients. 
Nonetheless, a negative DPL is extremely helpful under these cir- 
cumstances, and would route the patient toward the angiographer. 

Note that no mention is made of the G-suit in this protocol, and 
that is. simply because we had not had any experience with this 
technique at the time. I would be open in admitting that we have one 
nagging doubt about this protocol: Simply stated, it's risky to take an 
actively bleeding, marginally compensated patient from the relatively 
controlled environment of the surgical emergency room to the X-ray 
department, which, if your hospital is anything like ours, was de- 
signed with resuscitation least in mind. 

I have been impressed with the sensitivity of these unstable pelvic 
fractures to any motion, having personally witnessed both cardiac 
arrest and recurrent and profound hypotension in transferring a 
patient from the emergency room stretcher to the x-ray table or to 
the operating table, for instance. Yet, despite it all, we have had 
some successes. 

(slide) This is a typical angiogram of a patient with a major pelvic 
fracture who has bleeding in the hypogastric system at two points. 

(slide) Following autologous clot embolization, there is no evi- 
dence of further bleeding. 

(slide) The effectiveness of this technique is supported by the data 
taken from Ring and Margolies' original series. I think the drop in 
transfusion requirements from preangiogram to postangiogram is 
fairly impressive. 

At the Medical College of Virginia, our experience with mast 
trousers has been somewhat mixed. As you know, mast trousers 
work by initially promoting a form of internal auto-transfusion, 
followed by a reduction in overall blood flow to the lower ex- 
tremities. In addition, there appears to be a tamponade effect, which, 
it would stand to reason, is more effective on the venous than the 
arterial circuit. 

(slide) This subtraction study on an MCV patient shows ex- 
cessive bleeding in the pelvis. 

(slide) This patient required two runs of Gelfoam to control the 
arterial bleeding in this particular instance. 

Mast trousers were required postangiogram in this patient for 
associated venous bleeding, and this patient had an unfortunate 
accompanying compound lower extremity fracture, ultimately re- 
quiring above-the-knee amputation. He developed intrapelvic sepsis, 
renal failure, and expired over a month following his accident. 

In a second patient with mast trousers, they were so effective 
that they could not be removed for over 72 hours without the 
development of serious hypotension. This patient's angiograms 
were normal, and he required 35 units of blood, but he survived. 

I cite these two cases only to raise the question of whether we 
may be buying a survivor from the early insult—that is, bleeding-— 
only to pay the price later from complications of added trans- 
fusion, sepsis, et cetera, if the G-suit is the sole form of therapy. 

In summary, I regard the G-suit as providing an effective means 
for smoother control of resuscitation with a patient with an unstable 

e pelvic fracture, and as a useful tool to provide the added margin of 
safety in moving the patient foi subsequent diagnostic and therapeutic 
studies, notably angiograbh;. which I still prefer as the definitive 
control of arterial bleeding. 
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And finally, I have a couple of questions for the authors. What 
about the patient with associated lower extremity fractures, es- 
pecially compound fractures, of the tibia and fibula? Should we use 
the G-suit, or, if we do, should we limit its time of application? 
We have had bad experience with this group of patients. We have 
had three patients in the past ten months who had tib/fib fractures, 
had a G-suit put on, developed compartment syndromes, and all 
required amputation. 

And finally, what about the prehospital use of the G-suit? As was 
already mentioned, this is where we're going to save the most lives. 
I think. We don't have this capability in the central Virginia region 
at present, although we are working in this direction. 

What about Louisville? Do you have any guidelines for the pre- 
hospital application of the G-suit? 


DR. ARTHUR J. DONOVAN (Mobile, Alabama): We have used the 
G-suit for many years, and I would share his belief in its therapeutic 
efficacy. The G-suit which was made by the Kendall Corporation 
is no longer available. The Mast trousers are available. 

As far as Dr. Weems' paper is concerned, many of the points 
that I wished to make have been made by previous discussants. 
He has outlined principles to be followed in the diagnosis and 
treatment of injuries to the lower urinary tract associated with 
fractures of the pelvis. General surgeons who are responsible for the 
overall care of patients with multisystem injury must be familiar 
with these diagnostic approaches. 

In his manuscript, Dr. Weems recommends a retrograde urethro- 
gram as a first diagnostic step, rather than to attempt the passage 
of a catheter for a cystogram, especially when there is a suspicion 
of urethral injury as manifested by gross urethral bleeding. 1 
strongly concur in this policy. As Dr. Weems stated, a catheter may 
completely disrupt a partially disrupted urethra. 

Perhaps, in closing Dr. Weems might amplify on his technique 
for the retrograde urethrogram. Regarding these diagnostic tech- 
niques, I would ask which radiographic views he prefers for the cysto- 
graphic detection of rupture and extravasation from the bladder 
and the urethra, or both. 

Insofar as treatment is concerned, I would like to mention the 
problems that can develop in the case of combined lower urinary 
tract and rectal injury. I personally believe that a proximal, totally 
diverting colostomy, evacuation of feces from the distal colon and 
drainage are mandatory in these cases. 


DR. H. HARLAN STONE (Atlanta, Georgia): There is a great tempta- 
tion, when looking at other injuries within the peritoneal cavity, to 
open and explore a pelvic hematoma. Almost all of the bleeding 
is coming from hypogastric vessels; the origin is not the external 
iliacs or the common iliacs. Although it appears to expand, it is far 
safer to close, get an angiogram, and embolize the responsible vessel. 
Try to avoid entering that hematoma, even when the abdomen is 
opened. 


DR. RICHARD J. FIELD, JR. (Centreville, Mississippi): I'll be brief. 
This has been a long discussion. I’m amazed at how much discussion 
there is on a pelvic fracture paper. 

I'd like to say this, to remark about what Dr. Rainey Williams 
had to say a moment ago. He mentioned that he felt that a general 
surgeon should be in charge of the pelvic trauma, a fracture of the 
pelvic area. I would like to interject once again a remark by my col- 
league in the trauma field, Dr. Alexander Walt, who made this at the 
recent Scudder oration in San Francisco. 

Dr. Walt said: '' You know, Humpty-Dumpty did have a fall, and 
all the king's horses and all the king's men couldn't get him back 
togethe- again." But Dr. Walt said, and I certainly agree; ''If there 
had been one well-trained king's man, Humpty might well have 
survived.” 

I would like ic direct my remarks to the pelvic fracture paper of 
Dr. Polk. As a loyal member of ihe Trauma Committee of the Ameri- 
can College of Surgeons, I would like to broaden the reasons for, 
! think, why he is seeing an ever-increasing number of pelvic 
fractures. 
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Namely, in 1974, there was passed a mandatory law that emer- 
gency medical technicians man all emergency vehicles in the United 
States, and that mast trousers be applied in the prehospital trans- 
portation area. Thus many of these cases are reaching the emergency 
room alive. 

We were shocked several years ago to find that 2046 of the patients 
who died prior to arrival at the emergency room could have been 
saved. 

Frankly, we thought that we'd laid an egg on the Trauma Com- 
mittee when we recommeded last year that we add to our standards 
for ambulance equipment mast trousers. 

The first reports in from the mast trousers to be used at the scene 
of the accident were not particularly complimentary. They cost 
$350 each, and we were very concerned that maybe we should not 
have done this, because as a result of our recommendation they 
are on nearly every ambulance in the United States today. However, 
as reports continue to come in, we believe that the mast trousers 
indeed are an important addition to our trauma armamentarium, and 
this has been pointed out very nicely in Dr. Polk's paper. We are 
pleased over that, and we think now we made a wise choice in adding 
them to our standard equipment. 

Two things I would caution you about. Someone mentioned: Don't 
take the trousers off. I think that's correct, but one of the embar- 
rassing things we have had in getting the data together about the 
mast trousers across the country is that the man who knows least 
about the mast trousers is the surgeon in the emergency room 
himself. 

I would urge you to look into the function of the mast trousers, how 
they work. These e.m.t. boys are very eager, they are very intel- 
ligent, and they know how they work; and we should certainly know 
ourselves. One of the big problems is that the surgeon in the emer- 
gency room cuts the mast trousers off with a knife, and at $350 apiece 
that's raised quite a hue and cry across the country. And the other 
is that he doesn't understand that mast trousers evaluate the patient 
with them on. 


DR. GILBERT S. CAMPBELL (Little Rock, Arkansas): This is an 
ingenious approach to a difficult problem. Some years ago we de- 
scribed our experimental and clinical studies with pneumatic counter- 
pressure to avoid hypotension following removal of aortic clamps. 
Counterpressure suits have been used in the treatment of postural 
hypotension and during neurosurgical procedures in conjunction 
with hypotensive anesthesia. 

George Crile first used an external counterpressure garment in 
surgical patients in the early 1900's, and later demonstrated his pneu- 
matic rubber suit to the armed forces during the early development 
of G-suits for aviators. So, it was really a surgeon whose develop- 
ment of G-suits provided the scientific community a "'surgical- 
physiology launching pad” for the exploration of outer space. 


DR. Lewis M. FLINT, JR. (Closing discussion): The points raised 
by the discussants are all pertinent to the problem that we face here, 
and that is one of hemorrhage. Drs. Williams, Donovan, and Field 
spoke about the G-suit and its most current use as a prehospital 
care device. 

The guidelines for the use of the G-suit as a prehospital care device 
have not been made clear, and the physiologic responses of hypovo- 
lemic patients to the application of the G-suit, which has been studied 
in some detail by Dr. Campbell are not widely known. Cautions 
in this regard have been raised by Dr. Ravitch, and perhaps, one 
of the most extensive studies is by Dr. Stephen Wangensteen in 
experimental animals. His results indicate that if the suit is applied 
to hypovolemic animals, there follow deleterious effects on the 
cardiovascular system with progressive acidosis and early. death 
from shock. i "A 
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| think, for this reason, that more work is necessary on the 
concomitant use of volume support and the G-suit device in 
prehospital care, before we can make some general statements about 
how it might be used in patients who are potentially hypovolemic. 

At the present time, we're trying to develop guidelines for the use 
of the G-suit in prehospital care in Kentucky, in the hope that we will 
be able to apply it appropriately to patients, and perhaps prolong 
survival. 

We appreciate Dr. Maull's comments. We agree that angiography 
is a useful modality. We have used it more as an adjunct than as a 
definitive procedure, primarily because of the limitations of 
personnel and facilities that he pointed out, but also because of the 
findings from dissection studies following death from pelvic fracture, 
which disclose that most of the bleeding is coming from small and 
medium sized arteries and veins at the bone edges. These are not 
single-vessel bleeders, and not amenable to embolization. 

The bottom line, as he points out, is survival, and we think that the 
improved survival that we have observed in our patients has been a 
satisfying part of our early experience. 

I appreciate Dr. Campbell's pointing out that our predecessors are 
always important in surgical advances. 

We agree with Dr. Stone that opening a retroperitoneal hematoma 
is one of the most frustrating experiences that the surgeon is subject 
to and at this time, if we encounter pelvic hematoma at laparotomy, 
we close the patient, and if the G-suit is required, it can be utilized 
safely. 


DR. W. LAMAR WEEMS (Closing discussion): Dr. Williams has 
brought up a philosophic point, reinforced by Dr. Field, and that is, 
who should manage the traumatized patient? 

I have no quarrel with the contention that a general surgeon who is 
well trained and experienced in the management of trauma should 
handle the severely traumatized patient. Actually, I believe that the 
general surgeon who has special training and experience in the 
management of diseases of the genitourinary system should take care 
of patients with urologic problems; since I believe that we all should 
be general surgeons first. 

Dr. Elgin Ware raised a question about management of impotence 
in these patients. Operative methods of rehabilitating patients with 
sexual impotence are available today, and certainly the patient should 
be given the opportunity to take advantage of these prosthetic 
devices. 

We did not include any females in this report. We only reviewed 
fractures in males, because we were looking for injuries of the 
membranous urethra and there is no corresponding anatomy in 
females. The urethroplasty that we have used has been a two-stage 
urethroplasty, using a scrotal inlay. 

This is because we started back in 1965 with an interest in this, and, 
at that time, scrotal inlay urethroplasty offered the best chance of 
overcoming this defect. 

Recent reports indicate that one-stage repair should be feasible in 
selected cases. Such operations include advancement of the anterior 
urethra, transpubic repair, and free full thickness skin graft. We don't 
have any experience in this type injury with these operations. 

A urethrogram should be performed by impacting a bulb-tipped 
syringe in the fossa navicularis of the urethra and injecting, under 
careful aseptic technique, 5 or 10 cc of water-soluble contrast media. 
It should not be oil based, of course, because of the possibility of 
intravascular extravasation. 

The cystograms were performed, Dr. Donovan, by instilling 300 or 
400 cc of contrast media into the bladder, measuring the amount put in 
and the amount taken out. We usually lavage the bladder with a small 
amount of saline before the postevacuation film is exposed so that we 
may know that anv residual contrast media which is seen must be 
extravesica!. 


Cecal Volvulus 


Analysis of 50 Patients with Long-term Follow-up 


CHARLES S. OMARA, M.D., THEODORE H. WILSON, JR., M.D., GEARY L. STONESIFER, M.D., JOHN L. CAMERON, M.D. 


Fifty patients operated upon for cecal volvulus were analyzed. 
The ages ranged from 14 to 88 vears and averaged 53 years. 
Eighteen were males and 32 were females. The presentation was 
acute, requiring urgent surgery in 41 patients; nine patients 
presented with chronic symptoms and were operated upon 
electively. In 14 patients (28%) the cecal volvulus was 
temporally related to another acute medical problem. The 
diagnosis was made radiographically in 22 patients (44%) and 
at operation in 28 patients (56%). Cecal volvulus was correctly 
diagnosed by barium enema in 20 of the 29 patients (69%) 
undergoing the study. Eighteen of the patients were treated by 
cecopexy, 14 by resection, 12 by detorsion alone, and six by tube 
cecostomy. Mortality was 12% (6/50) and was associated with 
gangrenous cecum (33%, 3/9), other systemic diseases (24%, 
5/21), age over 50 years (19%, 6/31), and acute presentation 
(15%, 6/41). In the absence of gangrenous cecum, enterotomy 
was associated with subsequent wound infection in 23% (7/30), 
as compared to none (0/11) when enterotomy was not 
performed. There were no recurrences of cecal volvulus in the 
entire series during follow-up which extended to 17 years, 
averaged 5.7 years, and was complete in 96% (42/44) of sur- 
vivors. When gangrenous cecum is present, resection is the 
treatment of choice. In the absence of gangrenous bowel, 
cecopexy is recommended because of a low mortality (0/18), low 
morbidity (3/18), low recurrence rate (0/18) and absence of 
need to open the unprepped bowel. 


LVULUS OF THE CECUM is a relatively uncommon 

form of intestinal obstruction. The diagnosis of 
cecal volvulus can be difficult, delays in treatment are 
common, and mortality has remained high. In addition, 
the operative management of cecal volvulus is con- 
troversial. Comparison of different operative pro- 
cedures has been difficult because most series have 
evaluated small numbers of patients without long-term 
follow-up. This report characterizes the clinical pre- 
sentation of a large series of patients with cecal vol- 
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vulus, compares different operative procedures and 
evaluates long-term results of operative management. 


Clinical Management 


Fifty patients were operated upon for cecal volvulus 
at The Johns Hopkins Medical Institutions, The Union 
Memorial Hospital and The Greater Baltimore Medical 
Center between 1955 and 1977. Ages of the 50 patients 
ranged from 14 to 88 years and averaged 53 years. Age 
distribution through the decades was fairly even 
(Fig. 1). Eighteen patients were male and 32 were 
female. 

The most common presenting symptoms were ab- 
dominal pain (45/50, 90%), nausea and vomiting 
(34/50, 68%), obstipation (30/50, 60%) and diarrhea 
(12/50, 24%). The presentation of 41 patients was 
characterized by acute symptoms requiring urgent 
operation. The duration of acute symptoms prior to pre- 
sentation ranged from 12 hours to 10 days with an 
average duration of 2 days. The remaining nine patients 
presented with chronic intermittent symptoms and 
were operated upon electively. These chronic symp- 
toms ranged in duration from six weeks to four years 
and averaged 1.5 years. 

Significant medical illnesses were present in 21 pa- 
tients. These problems included cardiovascular disease 
in 11 patients, arthritis in four patients, renal failure 
in two patients and hepatic insufficiency in two pa- 
tients. One patient had diabetes mellitus, and one had 
Cushing's disease. Nineteen of the patients had under- 
gone a total of 40 intra-abdominal operations prior 
to developing cecal volvulus. Thirteen of these 19 pa- 
tients had undergone a previous appendectomy. Six 
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Fic. 1. Age and sex distri- 
bution of 50 patients with 5 
cecal volvulus. 


of the appendectomies were for uncomplicated acute 
appendicitis, two were for ruptured appendix and five 
were performed incidentally during another intra- 
abdominal procedure. One patient had previously 
undergone cecopexy elsewhere for cecal volvulus. 
One patient had cerebral palsy, and two elderly pa- 
tients were institutionalized for psychiatric problems. 
Chronic constipation was an infrequent complaint with 


only three patients admitting to chronic use ofa laxative. 


Cecal volvulus was temporally related to some other 
acute medical problem in 14 patients. Three pregnant 
patients developed cecal volvulus within one week of 
. delivery. Five patients developed cecal volvulus within 
three days of unrelated surgery. Cecal volvulus oc- 
curred during hospitalization for an acute nonsurgical 
condition in the remaining six patients. 

At the time of admission five patients had a rectal 
temperature above 38.0°. Forty-one patients had ab- 
dominal tenderness which was generally diffuse and 
mildly to moderately severe. There was no tenderness 
in five patients with a chronic presentation, in one 
comatose patient, and in three patients with an acute 
presentation. Marked abdominal distention was noted 
in 31 patients. Ten patients had a palpable abdominal 
mass which was usually compressible but variable in 
size and location. Bowel sounds were hyperactive in 
12 patients, absent in eight, and either normal or 
slightly diminished in the remaining 30 patients. Physi- 
cal signs of peritoneal irritation were present in seven 
patients, yet these findings correlated poorly with the 
subsequent presence or absence of ischemic necrosis 
of the cecum. Of nine patients with gangrenous cecum, 


CECAL VOLVULUS T 





30 40 50 60 70 
AGE 


only two (22%) had signs of peritoneal irritation, whereas 
five of 41 patients (12%) without gangrenous change: 
had peritoneal signs. Of 21 patients tested for occult 
blood in the stool, only four had positive results. White 
blood cell counts ranged from 2,500 to 24,000/ml. Ir 
the 41 patients subsequently proven to have no gan 
grenous changes, 19 patients (46%) had either a leu. 
kocytosis or leukopenia. In the nine patients sub- 
sequently proven to have gangrenous cecum, the white 
cell count was abnormal in seven patients (78%). 
Plain abdominal roentgenograms were performed ir 
eight of the nine patients with a chronic presentation 
and all were normal. Plain abdominal films were ob- 
tained in 40 of the 41 patients with an acute presentation 
(Figs. 2 and 3). These films revealed dilatation of small 
bowel in 12, proximal colon dilatation in 11, and com- 
bined small bowel and proximal colon dilatation in 15 
patients. Although 38 of the 40 patients who had 
plain abdominal x-rays and presented with acute symp- 
toms had abnormal films, the preoperative diagnosis 
of cecal volvulus was made on the basis of plain ab- 
dominal films alone in only two patients. 
Twenty-nine patients had preoperative barium 
enemas. The study was interpreted as normal in six 
patients. In 16 patients the study revealed an abrupt 
cut-off or a tapered narrowing of the barium column in 
the ascending colon (Figs. 2 and 3). However, two of 
these studies were misinterpreted as showing obstruc- 
tion secondary to neoplasm. Barium enema in six pa- 
tients demonstrated a mobile cecum and in association 
with the clinical findings at presentation afforded the 
correct preoperative diagnosis. Barium enema in the 
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remaining patient was terminated prior to completion 
because of suspected extravasation at the splenic 
flexure; operation revealed cecal volvulus without 
perforation. Therefore, the diagnosis of cecal volvulus 
was made preoperatively by barium enema in 20 of the 
29 patients (69%) who had the study. Diagnosis was 
made radiographically in 22 patients before operation, 
whereas 28 patients required exploratory laparotomy 
for diagnosis. Diagnosis was delayed beyond 24 hours 
of the time of presentation in 11 of the 41 patients (27%) 
with acute symptoms. The average delay was 4 days, 
and three of these patients had a gangrenous cecum 
when operation was performed. 


Clinical Management 


All 50 patients were operated upon. A freely mobile 
cecum was found in each of the 50 patients. Thirty-four 
patients had an axial twist of the terminal ileum, cecum 
and proximal ascending colon. In five additional pa- 
tients the cecum was folded acutely in front of the as- 
cending colon resulting in obstruction at the site of the 
transverse fold (Fig. 4). The remaining 11 patients had a 
mobile cecum with inflammatory edema or dense 
fibrosis and a long cecal mesentery, indicative of recent 
or chronic intermittent cecal volvulus. Three of these 
11 patients presented with acute symptoms and pre- 
sumably had reduced a cecal volvulus spontaneously 
immediately prior to operation. Nine patients had gan- 
grenous cecum at the time of surgery. in two of these 
" patients there was free perforation of the cecum and 
generalized peritonitis.. Eight of the nine patients with 
gangrenous bowel had axial rotation, and the other 
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Fic. 2. (a, left) Plain ab- 
dominal film of a 31-year- 
old man demonstrating a 
characteristic picture of 
cecal volvulus with the 
cecum in the left upper 
quadrant. (b, right) Barium 
enema of the same patient 
demonstrating the classic 
beak sign (arrow) at the 
site of axial rotation in the 
ascending colon. 


had a transverse fold of the cecum. Distal colon ob- 
struction was an associated finding in only one patient. 
This was a 14-year-old girl who had a congenital band 
at the hepatic flexure causing partial obstruction of the 
colon. In nine patients there was a peritoneal adhesive 
band from prior surgery which acted as a fulcrum at 
the site of volvulus. One patient had an adenocar- 
cinoma of the cecum with liver metastases. Another 
patient remarkably had herniation of a cecal volvulus 
into the lesser sac through the foramen of Winslow. 


Presence of Gangrenous Bowel 


Of the nine patients found to have nonviable cecum 
at the time of operation, seven underwent right hemi- 
colectomy and primary anastomosis (Table 1). Two 
of the seven patients died from septic complications. 
One other patient developed a pleural effusion as a 
postoperative complication. One of the five survivors 
required lysis of adhesions for small bowel obstruction 
10 months after operation. The remaining two patients 
with nonviable bowel were not resected. One had im- 
brication of a 1 cm area of necrosis of the cecum and 
insertion of a cecostomy tube through the stump of 
the appendix. She recovered without complication. 
The second patient had a small perforation of the cecum 
with generalized peritonitis. She underwent closure of 
the perforation and insertion of a tube at a separate 
site in the cecum. This patient died 1 week later with 
sepsis secondary to ischemic necrosis of the cecum. 

Thus, there were three hospital deaths among the 
nine patients with nonviable bowel. There was one 
postoperative complication, and among the six sur- 
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vivors there was one late small bowel obstruction 
during follow-up which ranged from 1.7 to 13.3 years 
and averaged 6.5 years. 


Absence of Gangrenous Bowel 


Of the 41 patients with cecal volvulus who had no 
gangrenous changes at the time of surgery, four under- 
went tube cecostomy alone (Table 2). One of these 
patients died 3 weeks after operation from pneumonia 
and hepatic and renal insufficiency. Two additional 
patients developed postoperative complications. One 
developed respiratory failure, and another patient had 
a wound infection and a persistent fecal fistula after 
removal of the cecostomy tube requiring operative 
closure 2.5 months postoperatively. This latter patient 
required lysis of adhesions for small bowel obstruction 
6 months later. Follow-up in the three survivors ranged 
from 2.5 to 6.9 years, with an average of 4.0 years. 

Seven patients underwent resection and primary 
anastomosis. There were no deaths. However, post- 
operative complications occurred in three patients 
and included wound infection (all three), pleural ef- 
fusion (two patients), pneumonia and small bowel ob- 
struction requiring surgery. Late small bowel obstruc- 
tion occurred in two of the seven patients, two months 
and ten months postoperatively. Follow-up for the 
seven patients ranged from five months to 10.3 years 
and averaged 4.7 vears. 
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Fic. 3a. Plain abdominal film of a 63-year-old man demonstrating 
combined small bowel and proxima! colon dilation. Distended small 
bowel occupies the usual position of the cecum in the right lower 
quadrant. 
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Fic. 3b. The barium enema of this patient shows a smooth cut-off in 
the ascending colon with a small amount of barium entering the 
cecum and distal ileum. 


Twelve patients underwent detorsion alone with two 
hospital deaths. One patient died of a massive stroke 
one week following surgery. The other death occurred 
in a patient with longstanding severe alcoholic cirrhosis 
and renal failure; he expired five days after operation 
of multiple system failure. Three of the ten survivors 
in the detorsion group developed postoperative com- 
plications. Wound infections occurred in two patients, 
and respiratory insufficiency requiring mechanical 
ventilation developed in the other. There were no late 
complications in the ten survivors with follow-up that 
ranged from 1.5 to 17.0 years and averaged 8.0 years. 

Cecopexy was performed in 18 patients. The method 
of cecopexy was simple broad fixation of the mobile 
cecum to the abdominal wall with nonabsorbable 
sutures. There were no deaths in this group. Post- 
operative complications occurred in three patients 
and included a ‘wound infection, a urinary tract in- 
fection, and mechanical small bowel obstruction re- 
quiring reoperation nine days postoperatively. Two 
patients developed late small: bevel obstruction five 
weeks and 18 months after operation. Follow-up in 
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Fic. 4. (A) Diagrammatic representation of cecal volvulus caused 
by an anterior cephalad displacement of the cecum resulting in 
obstruction at the site of transverse folding. Dotted lines show usual 
position of the cecum in relation to the ilium. (B) Demonstration of 
cecal volvulus produced by a clockwise rotation of terminal ileum, 
cecum and ascending colon. 


these 18 patients ranged from one month to 14.3 years 
and averaged 4.8 years. 

Therefore, of the 41 patients without gangrenous 
changes of the cecum, there were three hospital deaths 
(7%) and 14 postoperative complications (34%). In 
the 38 survivors there were five instances of late small 
bowel obstruction (13%), with follow-up until death 
or the present time in all but two patients. The duration 
of follow-up ranged from one month to 17 years and 
averaged 5.6 years. 

Of 30 patients who underwent either cecopexy or 
detorsion alone, wound infection occurred in three 
of the 19 patients (16%) who also had either incidental 
appendectomy or decompressive enterotomy and in 


O'MARA AND OTHERS 


Ann. Surg. e June 1979 


none of the 11 patients who had neither of these addi- 
tional procedures. Considering all 41 patients without 
gangrenous bowel, wound infection was a complication 
in seven of the 30 operations (23%) which involved 
entering the lumen of the bowel in the process of per- 
forming resection, appendectomy, cecostomy or de- 
compressive enterotomy. There were no wound in- 
fections in the remaining 11 patients in whom the bowel 
was not opened. It should be noted, however, that de- 
compressive enterotomy was necessary in several pa- 
tients for safe detorsion of the volvulus or for satis- 
factory closure of the wound. 


Entire Series 


There were six hospital deaths among the 50 patients 
giving a 12% mortality. Average age of those who died 
was 63 years as opposed to an average age of 52 years 
for survivors. There were no deaths among the 19 
patients younger than 50 years of age, whereas six of 
the 31 patients (19%) older than 50 years died. Five 
deaths occurred in the group of 21 patients (24%) with 
a history of a major medical illness; only one of the 29 
patients (3%) without a major medical illness died. 
Each of the six patients who died were among the 41 pa- 
tients (15%) with acute symptoms, while there were 
no deaths in the group of nine patients with a chronic 
presentation. Three deaths occurred in the group of 
nine patients (33%) with areas of ischemic necrosis 
in the cecum, while the other three deaths were among 
the 41 patients (7%) without gangrenous changes. 

Follow-up was complete until death or the present in 
42 of 44 patients surviving operation (96%). Average 
duration of follow-up was 5.7 years with a range of one 
month to 17 years. There were 18 postoperative com- 
plications (36%), and among the 44 survivors there 
were six instances of late small bowel obstruction 
(14%). No patient in the entire series developed re- 
current cecal volvulus. 


Discussion 


Cecal volvulus accounts for 25-40% of cases of vol- 
vulus of the colon?'* and about 1% of all instances of 
intestinal obstruction.!! Cecal volvulus usually occurs 
with an axial twist of the cecum, ascending colon and 
terminal ileum. Occasionally, however, the cecum 


TABLE 1. Results of Surgery in Nine Patients with Cecal Volvulus with Gangrenous Bowel 





Hospital Postoperative 
Operation Mortality Complications 
Cecostomy 1/2 (50%) 1/2 (50%) 
Resection 2/7 (29%) 3/7 (43%) 
Total 3/9 (33%) 4/9 (44%) 


Late Small Bowel Average 
Obstruction Recurrence Follow-up 
0/1 (092) 0/1 1.7 yrs 
1/5 (2096) 0/5 7.5 yrs 
1/6 (17%) 0/6 6.5 yrs 
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TABLE 2. Results of Surgery in 41 Patients with Cecal Volvulus Without Gangrenous Bowel 
DENEN ——————————————— n c s 


Postoperative 


Operation Mortality Complications 


E i t a a i e n M 


Cecostomy 1/4 (25%) 3/4 (75%) 
Resection 0/7 (09€) 3/77 (43%) 
Detorsion only 2/12 (17%) 5/12 (42%) 
Cecopexy 0/18 (0%) 3/18 (17%) 
Total 3/41 (7%) 14/41 (34%) 


Average 
Follow-up 


Late Small Bowel 


Obstruction Recurrences 


1/3 (33%) 0/3 4.0 vrs 
2/7 (2990) Q/7 4.7 yrs 
0/10 (096) 0/10 8.0 yrs 
2/18 (11%) 0/18 4.8 yrs 
5/38 (13%) 0/38 5.6 yrs 


aa ann —————————————o— 


folds acutely in an anterior and cephalad direction onto 
the ascending colon, thus creating obstruction at the 
site of the transverse fold (Fig. 4). This type of cecal 
volvulus, referred to by Weinstein!’ as cecal bascule, 
was present in 10% of cases in this series. A prereq- 
uisite for the development of cecal volvulus is free 
mobility of the cecum. This mobility results from either 
incomplete embryologic rotation of the bowel or im- 
proper developmental fusion of the mesentery of the 
cecum and ascending colon with the posterior parietal 
peritoneum. Wolfer and others'? showed in post- 
mortem studies that sufficient mobility of the cecum 
to allow for volvulus is present as an anatomic variant 
in 11.2% of adults. Given a mobile cecum, certain 
factors can precipitate the development of cecal vol- 
vulus. These include concomitant acute medical prob- 
lems, pregnancy, distal colon obstruction and a pre- 
vious laparotomy. Distal colon obstruction occurred 
in only one patient in this series. However, 38% of 
patients had undergone previous laparotomy, and 28% 
developed cecal volvulus in association with some 
other acute medical problem or in relation to preg- 
nancy. Previous surgery presumably results in ad- 
hesions that can act as a fulcrum for cecal volvulus. 
Pregnancy results in marked displacement of the 
cecum, which may predispose to volvulus. Cecal vol- 
vulus may also be precipitated by proximal colon 
dilatation caused either by distal colon obstruction 
or by an ileus related to an acute medical illness. 
The patient with cecal volvulus usually presents 
with nonspecific acute abdominal symptoms. How- 
ever, in the present series nine patients (18%) had 
chronic complaints and were operated upon electively. 
An additional seven patients (14%) operated upon as 
an emergency had previously experienced similar epi- 
sodes that resolved spontaneously. The clinical setting 
typical of sigmoid volvulus, an elderly institution- 
alized patient with a history of chronic constipation 
and laxative abuse, was distinctly unusual in this 
group of patients with cecal volvulus. Cecal volvulus 
was more likely to be associated with an acute medical 
problem, such as pregnancy, recent operation or a non- 
surgical illness. Because of these associations as well 
as the nonspecific presenting symptoms, the diagnosis 


of cecal volvulus in this series was often difficult. 
Diagnosis was made preoperatively in less than half of 
the patients, and a significant delay in diagnosis oc- 
curred in over one-fourth of the patients with acute symp- 
toms. Radiographic studies assume an important role in 
diagnosis. Plain abdominal films in this series often 
showed a markedly dilated cecum displaced to prac- 
tically any part of the abdomen, but frequently to the 
left upper quadrant. There was often replacement of the 
normal cecal outline in the right lower abdomen by 
distended loops of small bowel. Because of the fre- 
quently accompanying small bowel dilatation, the plain 
films were often misinterpreted as showing small bowel 
obstruction. Even though in retrospect the diagnosis 
of cecal volvulus can be made in many patients in this 
series on the basis of the plain abdominal x-rays, 
at the time of presentation the diagnosis was made 
by this means in only two patients. 

Barium enema was useful in establishing the diag- 
nosis in 20 of 29 patients (69%) who had the exami- 
nation. Barium enema demonstrated the site of obstruc- 
tion in the proximal colon characteristically as a 
spiralling or beaking of the mucosa at the site of torsion 
or, occasionally, as a smooth, sharply defined cutoff 
of the barium column. The diagnosis of chronic cecal 
volvulus in a patient with intermittent symptoms of 
intestinal obstruction is supported by demonstration 
on barium enema of hypermobility of the cecum. When 
a barium enema is done, special consideration should 
be given to the possibility of distal obstructive lesions 
associated with cecal volvulus. Barium enema should 
not be done when the patient is critically ill or when 
there is suspicion of gangrene or perforation. 

Reduction of cecal volvulus by barium enema has 
been reported!’ and possibly occurred in several pa- 
tients in our series. Also, fiberoptic colonoscopy has 
been suggested by Ghazi et al.‘ as a means of preopera- 
tive decompression of volvulus of the colon occurring 
proximal to the sigmoid. However, in contrast to the 
management of sigmoid volvulus, attempts to treat 
acute cecal volvulus bv non-operative decompression 
could be dangerous. Physical examination and leuko- g 
cyte counts in patients in this series correlated poorly 
with the presence or absence of gangrenous bowel. 
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Therefore, we feel that cecal volvulus requires prompt 
operative intervention to avoid delay in treatment of 
patients who might have clinically unsuspected gan- 
grenous cecum. 

The incidence of gangrene of the cecum varies in 
reported series largely according to the proportion 
of acute and chronic cases. Twenty-five per cent is a 
representative frequency of gangrenous changes? and 
is similar to the 18% incidence in the present study. 
Patients with gangrenous bowel require resection. Pri- 
mary ileocolostomy can often be performed safely. 
However, if the patient is critically ill or if there 
Is perforation and generalized peritonitis, consideration 
should be given to a temporary ileostomy and a distal 
mucous fistula with reanastomosis at a later time. 
Some have suggested that with a small area of ischemia 
in a suitable location, resection of the nonviable area 
and closure of the defect around a cecostomy tube is 
acceptable. However, the potential danger of this 
approach is exemplified by the patient in this series 
who died 1 week following surgery with further gan- 
grenous cecum initially unrecognized at the time of 
operation. The mortality rate of 33% for cecal vol- 
vulus with nonviable bowel as compared to 7% in the 
absence of gangrenous bowel emphasizes the increased 
risk once gangrene has occurred. Other factors associ- 
ated with increased operative mortality were advanced 
age, acute presentation and the presence of a major 
illness, even though for each of these factors statis- 
tical significance was not achieved. The hospital mor- 
tality rate of 12% in the current series compares favor- 
ably with that of other recent series in which mortality 
ranges from 9 to 2796.?-15 

There is considerable controversy regarding the pre- 
ferred operative management of cecal volvulus in the 
absence of gangrenous bowel. Reduction of the vol- 
vulus as the only operative maneuver was performed 
in 12 patients in our series, without recurrence during 
an average follow-up period of 8 years. However, there 
was recurrence in 20% of 25 patients treated with 
reduction alone in the series of Inberg and coworkers.’ 
Also, the propensity of cecal volvulus to spontaneously 
resolve and subsequently recur, as happened in the 
nine patients with a chronic presentation and in seven 
patients with acute presentations in the present series, 
makes reduction alone seem an unsatisfactory alter- 
native. Cecopexy was performed in 18 patients in this 
series with no operative deaths and a low rate of post- 
operative complications (17%). There were no recur- 
rences among these 18 patients during a follow-up that 
averaged 4.8 years. There were also no operative 
deaths in the seven patients treated by resection; how- 
ever, postoperative complications deveioped in 4396 
(3/7) and late small bowel obstruction in 29% (2/7). 
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Since in most instances of cecal volvulus one will be 
dealing with unprepped bowel and because cecopexy 
can be performed safely and quickly without opening 
the bowel and with the same low recurrence rate, the 
results described support cecopexy as the preferred 
operative management of cecal volvulus. Resection 
appears to be unnecessary except in the presence of 
gangrenous bowel. 

Cecostomy in the absence of gangrenous cecum 
opens unprepped bowel and increases the chance for 
wound infection. Krippaehne and others? have em- 
phasized the occasional occurrence after cecostomy of 
the complications of abdominal wall sepsis and persist- 
ent fecal fistula requiring operative closure, both of 
which occurred in one patient in our series. The fact 
that 13 patients in our series had undergone appendec- 
tomy prior to the development of cecal volvulus sug- 
gests that cecal fixation at one small point by adhesions, 
as in cecostomy, may not be adequate protection 
against the redevelopment of cecal volvulus. Cecopexy 
corrects the anatomic defect which predisposes to cecal 
volvulus without opening the unprepped bowel. This 
study demonstrates that avoiding opening the bowel 
reduces the incidence of wound infection and is further 
evidence in support of cecopexy as the treatment of 
choice for cecal volvulus in the absence of gangrenous 
bowel. Cecopexy has been performed with good results 
in other series. However, follow-up in these series 
has been incomplete, and instances of recurrence of 
cecal volvulus following cecopexy have been re- 
ported.'^!"!5 These recurrences were probably 
related to inadequate immobilization of the cecum 
because of too small an area of fixation or because of a 
pulling through postoperatively of sutures placed in 
a dilated edematous cecum. Elaborate procedures to 
bury the cecum beneath a peritoneal flap have also 
been described.^" However, there is no evidence to 
show that these procedures are more effective in pre- 
venting recurrence than standard cecopexy as used 
in our series. 
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DISCUSSION 


Dr. Francis C. NANCE (New Orleans, Louisiana): This is a very 
. important study, because it's one of the largest in the literature, and 
as John mentioned at the beginning of his paper, most reports about 
cecal volvulus are anecdotal. It takes a series like this to draw some 
conclusions about the therapy that has been performed. 

By coincidence, we have made our own review of 41 acute cases 
of cecal volvulus, and we come to the same conclusion, so I can only 
say it's a fantastic paper. 

Our incidence of complications following cecopexy was 1066; when 
the bowel was entered by resection or tube cecostomy the incidence 
of intraperitoneal complications was 35%, so there is a definite 
difference. 

One difference that we don't have similar data on is the simple 
detorsion. We did have two recurrences after detorsion. John did 
not have any in his series. 

We would emphasize that cecopexy is the treatment of choice for 
this disease if the cecum is viable. 

Dr. Cameron has emphasized that this lesion is difficult to 
diagnose, and virtually all series report delays in diagnosis. 
One striking observation in both series is that one-third of the patients 
are already in the hospital for something else, and the lesion tends 
to sneak up on you. You are taking care of the patient for something 
else, and they develop cecal volvulus. 

One of the areas that I have had a particular interest in is the small 
group of patients who have chronic symptoms. I like to call this 
the floppy cecum syndrome. Every time I mention this in my own 
institution, I get guffaws and snickers, and accusations of being 
a quack; but we've seen almost as many patients— in fact, I think, as 
many patients— with the same syndrome of chronic pain that is 
spontaneously relieved. When these patients are operated on, they 
have a cecum that is flopping around in the right lower quadrant 
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that clearly has been intermittently having volvulus; and these 
patients are cured by cecopexy. 

Now, the problem with this group of patients is making a diag- 
nosis. because most of them have a normal B.E., and 1 wonder if 
John would comment on this group of patients, and give us any sug- 
gestions on how you can make the diagnosis of chronic cecal vol- 
vulus in this group of patients. 


Dr. CHARLES S. O'Mana (Closing discussion): Complications after 
cecopexy were not mentioned in the presentation for the sake of time. 
Perhaps 1 can point them out here. In those patients without 
gangrenous changes who underwent cecopexy, there was a com- 
plication rate of 17%, as compared to a 75% rate of complications 
after cecostomy, a 43% incidence of complications in the post- 
operative period after resection, and 42% after detorsion alone. 
Taking this data into consideration, as well as factors that Dr. 
Cameron has mentioned, we feel that cecopexy is the procedure of 
choice. 

About half of the nine patients in our series who presented with 
chronic symptoms were diagnosed preoperatively on the basis of a 
mobile cecum on barium enema. The other patients did not, as 
Dr. Nance has mentioned, have abnormalities on their barium enema, 
and their diagnosis was made at the time of operation, noting 
at operation a freely mobile cecum with a long ileocecal mesentery 
which was frequently edematous and thickened and often had hemor- 
rhages from recent episodes of volvulus. 

We would like to reiterate that the diagnosis of cecal volvulus in our 
series was made preoperatively in less than half of the patients, 
and also that there was a significant delay in diagnosis in about a 
fourth of the patients. These factors point out the need for a high 
index of suspicion in this problem, if early and appropriate manage- 
ment is to be instituted. 


The Small Bowel Tumor Problem 


An Assessment Based on a 20 year Experience with 116 Cases 


ROBERT M. MILES, M.D., DAVID CRAWFORD, M.D., STEVEN DURAS, M.D. 


Documented rarity, diagnostic difficulty and poor results stim- 
ulated this study of 79 malignant and 37 benign small bowel 
tumors in order to emphasize these lesions, determine their 
symptomatology and improve diagnosis and results, par- 
ticularly in the malignant group. Chief symptoms were re- 
current abdominal pain and tenderness, signs of obstruction 
and gastrointestinal bleeding. Fourteen cases were asympto- 
matic. The mean symptom —diagnosis interval was 6.6 months. 
Roentgenographic contrast studies were helpful in diagnosing 
33 of 43 patients, with false negatives in 10. Laboratory 
studies were usually not helpful. Metastases were present at 
the time of surgery in approximately 58%. In the malignant 
group curative procedures were performed in 36 and palliative 
in 43, with an operative mortality of 10%. Five and 10 year 
survival rates were respectively 21/51 (41.2%) and 8/38 
(21.2%) for malignancies. Individual 5 and 10 year survival 
rates were respectively as follows: carcinoid 11/15, 4/8; un- 
differentiated carcinoma 3/5, 1/3; lymphoma 3/11, 1/9; 
leiomyosarcoma 2/7, 1/6 and adenocarcinoma 2/13, 1/12. In 
the benign group results were excellent, except for one death 
from pulmonary embolism. The study suggests that if results 
with malignant small bowel tumors are to be improved, prompt 
diagnostic study and early consideration of laparotomy in 
patients with suggestive symptoms is mandatory. 


OCUMENTED  RARITY,'*75!55 diagnostic diffi- 
D culty! and poor results*® with small bowel 
neoplasms, especially the malignant variety, prompted 
this study in an attempt to focus attention upon these 
lesions, determine their symptomatology and improve 
diagnosis and results. 


Method 


Case records of all patients who were operated upon 
for primary small bowel neoplasms at Baptist Memorial 
Hospital from 1956 to 1976 were reviewed. Forty-six 
of these, which were treated from 1960 to 1970 and 
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previously reported,” are included in the study. Periam- 
pullary and ileocecal lesions were excluded. Follow-up 
evaluation was made by personal contact or letter in 
all but five patients who could not be located. 


Results of Study 
Incidence 


One hundred sixteen patients, 79 with malignant 
and 37 with benign neoplasms of the small intestines 
were operated upon during this 20 year interval. Dur- 
ing the same period, approximately 993,855 patients 
were treated in this institution, giving a hospital in- 
cidence of approximately 12/100,000 patients. Ages 
ranged from 4 to 91 years. In 14 patients small bowel 
tumors were discovered incidentally during laparotomy 
for other conditions. Multiple tumors were encountered 
in seven patients: five had a total of 19 carcinoids, 
one had two lymphangiomas and one had multiple 
polyps of the Peutz-Jeghers type. 

Sex incidence was equal, with 58 cases occurring 
in each. Forty-two (53%) of the malignant tumors oc- 
curred in males and 37 (479%) in females, while 21 
(57%) of the benign tumors occurred in females and 
16 (43%) in males. 

Figures 1 and 2 show the age distribution of these 
tumors. Malignant tumors occurred most frequently 
in the fifth, sixth and seventh decades of life. In the 
benign variety there was a greater range and less sig- 
nificant variation by decades. 


Histology 


© The 79 malignant tumors comprised 31 carcinoids 
(39%), 16 adenocarcinomas (20%), 15 lymphomas 
(19%) and 10 leiomyosarcomas (13%), six undiffer- 
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FiG. 1. Age distribution of malignant tumors. 
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entiated carcinomas (8%), and one islet cell tumor 
(Table 1). In five patients there were multiple carcinoids 
with two patients having three, two patients four, and 
one patient five carcinoids. 

Metastases were found at operation in 46 patients, 
58%. Their distribution is shown in Table 2. Lymph 
node involvement was present in all but one of the 
lymphomas, and approximately half of the carcinoids 
and one-third of the adenocarcinomas had metastasized 
to the regional lymph nodes at the time of operation. 
Interestingly enough, 40% of the leiomyosarcomas had 
metastasized to regional lymph nodes, while only one 
metastasized to the liver. This was at variance with 
our expectations because of the propensity of these 
tumors to spread by the hematogenous route. 

The 37 benign tumors included 13 leiomyomas 
(3596), 7 lipomas (1992), 6 adenomatous polyps (1692), 
4 hemangiomas (11%), four Brunner's adenomas 
(11%) and three miscellaneous types (8%) (Table 3). 
Two lymphangiomas were present in one patient. There 
was a slight female preponderance of 21:16. 


Anatomical Distribution 


Fifty-seven (50%) of the 116 lesions arose in the 
ileum, 41 (35%) in the jejunum and 18 (15%) in the 
duodenum (Table 4). 

The malignant tumors showed an affinity for the ileum 
(41), jejunum (25) and duodenum (13) in this order, 
while benign tumors occurred with equal frequency, 
16 each, in the ileum and jejunum, with only five be- 
ing found in the duodenum. 

Table 5 shows the anatomical distribution of the 
malignant neoplasms with reference to histology. Car- 
cinoids favored the ileum, while adenocarciromas, 
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lymphomas, leiomyosarcomas and undifferentiated 
carcinomas preferred the jejunum. 

The distribution of benign tumors is shown in Table 6. 
They, too, were found more commonly in the jejunum 
and ileum, with 16 in each location. There was little 
difference in predilection by type, except for leiomyo- 
mas, almost two-thirds of which were located ithe 
jejunum. 


Symptom at olog y 


Usually, symptoms were mild and of a chronic 
nature and depended upon the presence of varying de- 
grees of intestinal obstruction and bleeding or 
metastatic disease. Tables 7 and 8 show the more fre- 
quent complaints and physical findings. Intermittent 
cramping abdominal pain and nausea and/or vomiting 
were the most common complaints. Diarrhea was pres- 
ent in ten patients, six of whom had carcinoids. Hemor- 
rhage in the form of melena or hematemesis was 
present in 12 patients, with almost equal frequency in 
patients with benign and malignant lesions. The bleed- 
ing was usually mild but was massive and unrelenting 
in five. Weight loss was present in 27 patients with 


TABLE I. Histological Distribution of Malignant 
Small Bowel Neoplasms 














Male Female Total 
Carcinoid ~ 16 I5 3l (3967) 
Adenocarcinoma 8 8 l6 (2057) 
Lymphoma 8 7 IS (1957) 
Leiomyosarcoma 7 4 10 (13%), 
Undiff. carcinoma 3 3 6 (ROC) 
Islet cell tumor 0 i | (i98 
Total 42 37 79 
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TABLE 2. Metastases ef Malignant Tumors 

Type and No. None Nodes Nodes Only Liver and Nodes Liver Only Distant 
Carcinoid (31) 15 16 6 0 0 
Adenocarcinoma (16) 10 6 2 l 0 
Lymphoma (15) 0 14 0 0 2 
Leiomyosarcoma (10) 5 4 l 0 Q 
Undiff. carcinoma (6) 2 4 3 I 0 0 
Islet cell tumor (1) I 0 6 0 0 0 
Total (79) 33 44 10 I 2 


malignant tumors. Miscellaneous vague symptoms, in- 
cluding weakness and malaise, were present in 17 
patients. 

Abdominal tenderness, the presence of a mass and 
abdominal distention were the more common physical 
findings. Peritoneal signs were present in six patients, 
all of whom had malignant tumors. They were due to 
perforation in four and strangulated obstruction in two. 
Positive physical findings were elicited in only 15 pa- 
tients (40%) with benign tumors. 

Nineteen of the malignant and nine of the benign 
tumors caused complications necessitating emergency 
operations in 28 patients. Complete small intestinal 
obstruction accounted for 19 of these, intussusception 
four and uncontrolled hemorrhage required emergency 
operation in five. The four perforations were associated 
with obstruction in three and intussusception in one 
patient. 

The mean interval between onset of symptoms and 
diagnosis was 6.6 months. In the case of malignant 
tumors, this varied from one day to four years and 
averaged about six months. These intervals were some- 
what greater with benign tumors, averaging about nine 
months and extending in one instance to seven years. 


Diagnosis 


Documented difficulty in the diagnosis of small 
bowel tumors was borne out by the study. Radiographic 
study of the duodenum and small bowel, although not 
definitely diagnostic, proved to be the most reliable 
aid in diagnosis of these lesions. It was helpful in 


TABLE 3. Histological Distribution of Benign 
Small Bowel Neoplasms 
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Male Female Total 
a RUNI NS SERIES OCURRE RR RR UL 
Leiomyoma 5 8 13 (35%) 
Lipoma 3 4 7 (19%) 
Adenomatous polyp I 5 6 (16%) 
Hemangioma 3 ] 4 (11%) 

runner's adenoma 3 ] 4 (11%) 
Other l 2 3 (8%) 
Total 16 21 37 
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locating the lesions in 33 of the 43 patients with malig- 
nant lesions in whom the studies were peformed. 

The upper gastrointestinal series was positive in 
seven of ten patients with duodenal tumors; the small 
bowel series was positive in 25 of 30 patients with 
lesions in the jejunum or ileum: and superior mesenteric 
arteriography was diagnostic of a leiomyosarcoma in 
one of the three patients in whom it was performed. 

Upper gastrointestinal and small intestinal series 
revealed anatomical abnormalities in six of the nine 
patients with benign lesions in whom they were 
performed. 

Ultrasonography was not helpful in any of the five 
patients in whom it was employed. Computerized axial 
tomography was not available at the time of the study. 

Laboratory studies generally were not helpful in 
diagnosis, except in two of five patients with car- 
cinoids, who had elevations of urinary 5-hydroxyindole- 
acetic acid. Both had hepatic metastases and the malig- 
nant carcinoid syndrome. Guaiac determinations for 
occult blood in the stools were positive in ten of 18 
patients. Hematocrit values were less than 30% in 14 
patients with malignant and in six with benign tumors. 
White blood counts of more than 10,000 cells/mm? were 
present in 21 patients with malignant tumors and in six 
with benign lesions. 


Treatment 


Surgical exploration revealed 36 (4692) patients with 
malignant tumors to be amenable to curative resection. 
This usually consisted of a segmental resection of the 
bowel with the mesentery and its lymph nodes and an 
end-to-end anastomosis. Palliative procedures only, 
such as limited resections or bypassing anastomotic 
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Duode- 
num Jejunum Ileum Total 
——— ÁN 
Benign 5 16 16 37 
Malignant 13 25 41 79 
Total 18 (15%) 41 (35%) 57 (808%) . 16 
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TABLE 5. Anatomical Distribution of Malignant 
Small Bowel Neoplasms 





Duode- 
num Jejunum lleum 
Carcinoid 4 i 26 
Adenocarcinoma 5 7 4 
Lymphoma 0 8 7 
Leiomyosarcoma 3 3 2 
Undiff. carcinoma 0 4 2 
Islet cell tumor i 0 0 
Total 13 (16%) 25 (32%) 41 (5290) 





procedures, were possible in the remaining 43 pa- 
tients (54%). 

Operative mortality for malignant tumors was ap- 
proximately 10% with eight of 79 patients dying within 
1 month of operation. Three died from pulmonary em- 


. bolism, two from myocardial infarction and in three, 


the cause of death was undetermined. One patient with 
a benign tumor died following operation. In this patient 
aleiomyoma about 3 cm in diameter located in the ileum 
was discovered incidentally and resected following 
pyloroplasty, suture and vagotomy for hemorrhage 
from stress ulcers of duodenum. The patient died from 
a pulmonary embolus on the seventh postoperative day. 

Adjuvant chemotherapy and radiation were admin- 
istered to a total of 21 patients, as shown in Table 9. 

Morbidity was limited almost exclusively to the 
malignant group, with 23 patients (29%) developing 
a variety of significant complications, which are shown 
in Table 10. Wound infection was the most common 
complication. 


Results of Treatment 


Five and ten year survival rates are shown in Table 
11. Twenty-one of the 51 patients who were operated 
upon at least five years previously actually survived to 
this point, a rate of 41%. At ten years after operation, 
only eight or 2196 of a possible 38 patients were still 
alive. 


TaBLeE 6. Anatomical Distribution of Benign 
Small Bowel Neoplasms 





Duode- 
num Jejunum lleum 
Leiomyoma | 8 4 
Lipoma 0 2 5 
Adenomatous polyp 0 4 2 
Hemangioma 0 i 3 
Brunner s adenoma 3 0 i* 
Other l 1 i 
Total 5 (4%) 16 (43%) 16 (43%) 


* Found in Meckel's diverticulum. 
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TABLE 7. Svmptoms of Small Bowel Neoplasms 
ert ee tee eee ean Se PPM ERE mtn 
Malignant Benign Total 
iX 4 oN a hee MM D E E 
Abdominal pain 54 20 74 (64%) 
Nausea/vomiting 33 5 38 (33%) 
Weight loss 27 0 27 (23%) 
Melena/hematemesis 7 5 12 (1066) 
Diarrhea 10 0 10 (9%) 





Patients with malignant carcinoids proved to have 
the best prognosis, with 11 of 15 (73%) alive at five years 
and four of eight (50%) alive at ten years. Next in order 
of longevity were patients with undifferentiated car- 
cinoma, leiomyosarcoma, lymphoma and adenocar- 
cinoma. 

Table 12 shows the relationship of lymph node 
metastases to survival. The five year survival rate when 
no nodes were involved was 62%, compared to 28% 
in patients with lymph node metastases. At the ten year 
level, the rate was 33% in patients with negative nodes 
and 16% in those with node involvement. 

Mean survival rates for the various types of malig- 
nant tumors follow: carcinoids, 56 months; adenocar- 
cinoma, 24 months; lymphoma, 35 months; leiomyosar- 
coma, 40 months and undifferentiated carcinoma, 61 
months. However, the number of patients in some cate- 
gories is quite small and would affect the significance 
of some of these rates. 

The effect of ancillary treatment with chemotherapy 
and/or radiation was difficult to evaluate. In general, 
neither modality seemed to be particularly beneficial, 
except in a few patients with lymphoma and an oc- 
casional patient with another tumor type. 

Of the six patients with lymphoma who were 
treated with both methods, three are living at 31 
months, 51 months and 62 months. The latter two are 
without evidence of disease. One patient died of disease 
six years after treatment. The other two died within 
six months of treatment. 

Two of the five patients who were treated with radi- 
ation are living at six months and ten years, and one 
died of disease 60 months after treatment. The re- 
maining two died within four months of therapy. The 


TABLE 8. Physical Signs of Small Bowel Neoplasms 


Malignant Benign Total 
Abdominal tenderness 40 8 48 
Abdominal mass 28 3 31 
Distension 13 8 2i 
Peritoneal signs 6 0 6 
Jaundice 2 Q 2 
Hepatomegaly FOR 0 2 
None 15 13 28 
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TABLE 9. Adjuvant Therapy for Malignant Small Bowel Neoplasms 
cbe C c CR RNC E 





Chemotherapy Radiation Both 
Carcinoid l 0 0 
Adenocarcinoma 3 0 ] 
Lymphoma 2 5 6 
Leiomyosarcoma 0 0 0 
Undiff. carcinoma 3 0 0 





two patients treated with chemotherapy have lived 
one year with disease. 

Three of the four patients with adenocarcinoma who 
were treated with chemotherapy or radiation died 
at six, eight and 20 months respectively. One was lost 
to follow-up. 

Interestingly enough, one of the three patients with 
undifferentiated carcinoma who were treated with 5- 
fluorouracil is living with no evidence of disease eight 
years after operation. 

Patients with benign tumors did well, and except for 
the one death described above, which may not have 
been directly related to the small bowel resection, ex- 
cellent results were obtained. 


Discussion 


The purpose ofthis study was to consider the problem 
of small bowel tumors as a group and not to differentiate 
the severaltypes of tumors with reference to the various 
categories which were reviewed. The individual charac- 
teristics of these tumors have been nicely analyzed by 
other investigators and have not been emphasized in 
this report. 

Although it has been almost 50 years since Rankin and 
Mayo! stimulated interest in malignancies of the 
small bowel and almost 20 years since Darling and 
Welch? revived this interest by their comprehensive 
review of the subject, in general, few advances have 
been made. Our study compares well with these and 


TABLE 10. Morbidity with Small Bowel Neoplasms 








Malignant Benign 
Wound infection 4 0 
Postoperative hypotension 2 0 
Congestive heart failure 3 0 
Acute myocardial infarction 2 0 
Upper g.i. bleeding i 0 
Intussusception 0 1 
Urinary tract infection 2 | 
Incisional hernia 1 6^ 
Wound disruption i. Oe) 
Enterocutaneous fistula AN E 
Sepsis are D 
Psychosis je HE 0 
Thrombophlebitis TEC p 
Pulmonary embolus 1 0 
Anastomotic stricture = 0 
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TABLE 11. Survival Rates* of Patients with Malignant 
Small Bowel Neoplasms 
—— (PECTORE See ee ot 














5 yrs 19 yrs 
Tvpe No. Per Cent No. Per Cent 
Carcinoid 11/15 73 4/8 50 
Adenocarcinoma 2/13 15 1/12 8 
Lymphoma 3/11 nr /9 I] 
Leiomyosarcoma AT 29 1/6 17 
Undiff. carcinoma 3/5 60 1/3 33 
Total 21/51 41 8/38 21 


det a ee PR 
* Operative mortality 8/79 (10%). 


other reviews,?^*9.11.:56 and together they indicate 
that these tumors are still rare, difficult to diagnose and 
that results with the malignant types are poor, most 
likely because of minimal early symptomatology and 
diagnostic delay. 

This delay in diagnosis and treatment is probably due 
both to patients who are reluctant to consult the 
physician because of mild symptoms and to physicians 
who may not recognize the serious potential of mild 
symptoms and few physical findings as they relate to 
small bowel tumors. Because of this, symptomatic 
treatment is often rendered rather than pursuing defini- 
tive diagnostic studies, or in the absence of positive 
findings on study, the patient is frequently dismissed 
as being neurotic or suffering from the irritable colon 
syndrome. No doubt also the relative paucity of articles 
on the subject of small bowel tumors in the literature 
and medical textbooks contributes to the problem. 

Although results in general have been poor, in the 
case of carcinoids five year survival rates of 70-89% 
have been reported,*'^ and Reyes and associates"! 
report an 80% five year survival rate with lymphoma 
following curative resection. Our study, too, shows an 
overall 62% five year survival rate in patients with- 
out node involvement. Therefore, if the results are 


TABLE 12. Relationship of Lymph Node Metastases to Survival 














5 yrs 10 yrs 
Nodes Nodes Nodes Nodes 
- + - + 

Carcinoid 6/8 5/7 2/4 2/4 
Adenocar- 

cinoma 2/6 0/6 1/5 0/6 
Lymphoma 1/1 2/10 0/0 1/9 
Leiomyo- 

sarcoma — 2/4 0/3 1/3 0/3 
Rindge Wee us 

carck: DN NE 

noma. GNE. 1/3 0/0 1/3 

Total ' 13/21 (6260) “9/28 128%) 4/12 (33%) 425 (16%) 


£u Eo | i Ez 3-4 * 
mime set Mea andry deste aaro aas sever m sonent yq i eie mme ae atm m te 
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to be improved, the diagnosis must be made and 
curative resection must be carried out before these 
lesions become nonresectable, as they were in 54% 
of our cases, and if possible before metastasis occurs, 
as was the case in 58%. 

Since the problem resolves itself into one of earlier 
diagnosis and treatment rather than one of therapeutic 
methodology, an analysis of symptomatology with 
emphasis on awareness of the possibility of small bowel 
tumor in patients with suggestive symptoms should be 
the proper approach. 

Collation of our data with those of others! ?$: 11.15.16 
suggests the following characterization of patients with 
small bowel tumors: 


1) individuals of either sex, but slightly more often 
the male, in the fifth, sixth and seventh decades 
of life 

2) a chronic history, varying from a few months to 
several years, and averaging 6-8 months, of 
intermittent cramping abdominal pain with or 
without nausea and vomiting, abdominal disten- 
tion, occasional bouts of diarrhea, intermittent 
passage of blood in the stools and, occasionally, 
massive rectal bleeding or hematemesis 

3) presence of an abdominal mass, peritonitis, 
cachexia and, frequently, complete obstruction 
are late signs that indicate far advanced lesions 


Other investigators? ??:!?!? have analyzed the symp- 
tomatology of individual types of small bowel tumors 
and have correlated it with the individual pathologic 
characteristics of these tumors. They point out that 
carcinomas by virtue of their annular constrictive 


=- nature are prone to progressive, unrelenting obstruc- 


tion, while carcinoids, lymphomas and leiomyosar- 
comas are apt to produce the more chronic symp- 
tomatology of intermittent bouts of partial obstruction. 
Leiomyosarcomas, leiomyomas and lymphomas re- 
portedly give rise to hemorrhage, and leiomyosarcomas 
and lymphomas tend to cause perforation and in- 
tussusception. Carcinoids rarely cause intussusception.? 
Although there is some suggestion of this relationship 
in our study, it indicates that practically any of these 
signs and symptoms may be produced by any of the 
malignant tumors and most benign tumors of the small 
bowel, and it is almost impossible to distinguish them 
from a symptomatic standpoint. 

The alert signals, according to our study and other 
reviews, are unexplained recurrent abdominal pain’ ob- 
structive symptoms, anemia and gastrcinte tinal bleed- 
ing, and when these are encountered, pari:culariy in 
individuals over 40 years of age, the pcssibility of small 
bowel tumor should be remembered and definitive 
diagnostic studies.shouid be pursued. The danger of 
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procrastination and symptomatic treatment should be 
emphasized. 

Our study suggests the following plan when one is 
confronted with patients exhibiting these symptoms: 


1) a careful history and complete physical examina- 
tion, including sigmoidoscopy; routine laboratory 
tests and SMAC profile, stool guaiac determina- 
tion of occult blood and, possibly, urinary 5- 
hydroxyindoleacetic acid determination, if car- 
cinoid is suspected 

2) x-ray studies consisting of a scout film of the 
abdomen and barium and other contrast studies 
of the entire gastrointestinal tract in this order: 
barium enema, upper gastrointestinal series and 
small bowel series. Endoscopy may be of benefit 
in ruling out duodenal lesions, although it was not 
employed in this series. 


Our review suggests that these studies should be 
diagnostic or suggestive in approximately 75% of the 
cases. Should they be negative and the symptomatology 
persistent, selective arteriography should be con- 
sidered. Experience at present is not sufficiently ex- 
tensive to predict the degree of success with this 
modality; however, it was diagnostic in one of three 
patients in our series. 

In the event of negative findings at this point, ultra- 
sonography or computerized axial tomography may be 
considered; however, many of these tumors, par- 
ticularly carcinoids, are small, and it is doubtful that 
the yield would be justified. In our institution no small 
bowel tumors have been diagnosed with either modality 
during four and one half years experience with the 
former and one and one half years with the latter. 

Should these studies be negative, considering the 
likelihood of small bowel tumor and the risk of pro- 
gression to incurability if not diagnosed and removed, 
we believe early laparotomy is indicated. Careful 
examination of the small intestine then should yield 
a small bowel tumor, if one is present. 

The probability of negative exploration is realized, 
but when the relative risks are compared, exploratory 
laparotomy would seem to be justified in such patients 
who have been carefully screened. 


Summary 


Seventy-nine malignant and 37 small bowel tumors 
were reviewed in order to focus attention on these 
icsions, determine their symptomatology and improve 
diagnosi anc ri salts. 

Ages cof patierts varied from four to 91 years and * 
sex incidence wa: equi. The more common malignant 
tumors were carcinoids, adenocarcinomas, lymphomas 
and leiomyosarcomas in this order. They were found in 
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the ileum, jejunum and duodenum in this order of fre- 
quency. Leiomyomas, lipomas and adenomatous polyps 
in this order comprised the more common benign 
tumors, which were found more frequently in the ileum 
and jejunum. 

The symptomatology in general was mild and of a 
chronic, recurrent nature. Chief symptoms were ab- 
dominal pain, tenderness and signs of obstruction and 
bleeding. The mean symptom onset- diagnosis interval 
was 6.6 months. 

X-ray contrast studies were helpful in diagnosis in 
approximately 75% of the patients in whom they were 
utilized. Laboratory studies were usually not helpful. 

In the malignant group curative procedures were per- 
formed in 36 and palliative procedures in 43 patients 
with a mortality rate of 10%. Five and 10 year sur- 
vival rates were 41% and 21%, respectively. 

Results were excellent in the benign group, except 
for one death from pulmonary embolism. 

Results of the study suggest the following con- 
clusions: 1) Many poor results of malignant small bowel 
tumors are probably due to diagnostic delay. 2) Alert 
signals for small bowel tumors are unexplained, re- 
current abdominal pain, obstructive symptoms, anemia 
or gastrointestinal bleeding and indicate prompt diag- 
nostic studies to include barium and possibly angio- 
graphic study of the small bowel. 3. Early considera- 
tion of exploratory laparotomy in patients with per- 
sistent symptoms and negative diagnostic studies is 
mandatory if results with malignant small bowel tumors 
are to be improved. 4) Benign tumors, although rare, 
may cause serious problems, such as intestinal obstruc- 
tion and massive hemorrhage, and, other things being 
equal, should be removed when they are discovered 
incidentally at laparotomy. 


DISCUSSION 


Dr. CLAUDE E. WELCH (Boston, Massachusetts): Dr. Miles dis- 
covered that Dr. Darling and I published a paper on small bowel 
tumors that described a 50-year experience in the Massachusetts 
General Hospital in 1953. Inasmuch as the patients in our study 
were admitted an average of approximately 40 vears prior to Dr. 
Miles’ paper, an opportunity is offered to compare ihe diagnosis 
and treatment of malignant tumors of the small bowel at these two 
* separate intervals. 

The operative mortality then was 30%; now it is 10%. The five 
year survival then was 22%; in this paper the 5-year survival is 27%. 
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The five year survival of patients who survived resections for cure 
then was 47% and now is 60%. Consequently there has been 
modest improvement but in general terms the improvement has 
been chiefly gained by survival from the operative procedure. 

As he has pointed out. diagnosis is extremely important. Since 
the incidence of small bowel tumors is only about | in 8,000 hos- 
pitai entries, it takes a keen physician to make such a diagnosis. I 
know from the patients who come into my office, out of 8,000 there 
will be about 2,000 or 3,000 complaining of gas and another 2,000 
or 3,000 of constipation. To try to pick out the one with small 
bowel tumor may be quite difficult. Though it cannot be applied 
indiscriminately, with the exception of exploratory laparotomy, 
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selective arteriography is one of the best methods to make the 
diagnosis. 
This slide demonstrates the typical picture of a leiomyoma or 


= leiomyosarcoma of the small intestine. In the arterial phase the tumor 


shows a deep blush. In the venous phase there are tremendous 
veins that drain the tumor, but even in the venous phase the tumor 
remains almost as bright as an electric light bulb. This great blood 
supply is tvpical of leiomyomatous tumors. 

It may be, Dr. Miles, that 20 or 30 years from now when diagnosis 
may depend more on computers or paramedical personnel rather 
than on observations of keen physicians that results will not be as 
favorable and that your paper will stand out as one of the best that 
ever has been published. 


DR. Tom Birrurps (Jackson, Mississippi): I'd like to present an 
informative case which is rather typical of the problems that we 
have met with leiomyomas and leiomyosarcomas of the gastro- 
intestinal tract, from our series of 92 cases of smooth muscle 
tumors, of which 69 cases were located in the alimentary tract. 
This case also presents some of the problems met in the cytological 
diagnosis of small bowel tumors. 

Our patient is a 62-year-old white woman who was seen by her 
local physician for diarrhea, dehydration, and a temperature of 39.2? 
some nine months ago. An upper g.i. series and barium enema taken 
at that time were both within normal limits. She was treated con- 
servativelv with hydration and antibiotic therapy, with rapid 
improvement. 

She was again seen by her local physician several weeks later, 
complaining of cramping abdominal pain, diarrhea, and a hematest- 
positive stool. Her blood hemoglobin level at that time was 7.8 g. 
Barium enema revealed a questionable lesion in the area of the cecum. 

She was again seen a few weeks later by her local physician, 
and in the interim had developed an abdominal mass which she 
discovered herself. She was then referred to us. 

Her physical examination on admission to the University of 
Mississippi Medical Center was essentially unremarkable except for 
the lower midabdomen, where a 12 cm, nontender, freely movable, 
nonpulsatile mass was noted. 

(slide) Barium enema was obtained, and was intrinsically normal, 
with a large soft tissue mass extending from the pelvis up into the 
abdomen. Cavitation was present in the center of this soft tissue mass. 

(slide) Ultrasonography also confirmed a large tumor mass. 

Preoperatively; mesenteric cysts and g.i. neoplasms were con- 


“sidered. (slide) At the time of exploratory laparotomy, multiple 


tumor implants along the mesentery, (slide) and small bowel, were 
encountered. (slide) A large tumor mass involving several loops of 
small bowel was also encountered, as shown here. 

The primary tumor and adjacent small bowel were resected en 
bloc, with an end-to-end anastomosis of the small bowel. (slide) 
Upon sectioning the specimen, the cavitated center of the tumor 
mass was found to communicate with the adjacent small intestine. 

(slide) This is a close-up view of the cavitary lesion, with small 
bowel entering and leaving the cystic cavity. 

The pathologist's first impression was leiomyosarcoma, on light 
microscopy. However, extensive electron microscopy studies have 
permitted the pathologist to diagnose only a malignant spindle cell 
tumor of connective tissue origin, type undetermined. The pa- 
tient has continued on adjuvant chemotherapy since her surgery 
and has done well, but it is apparent on physical examination that 
her tumor continues to grow. 

I would like to ask Dr. Miles two questions. First, what roles 
do you feel chemotherapy and radiotherapy play in the manage- 
ment of malignant leiomyosarcomas? Second, what criteria do 
you use in distinguishing benign leiomyomas from malignant 
leiomyosarcomas? Erro 

i ask the second question because in our series we have several 
patients who were originally diagnosed as having benign leiomyomas, 


4 only to return some time later with. widespread metastatic 


leiomyosarcomas. i 
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Dr. James E. PRIDGEN (San Antonio, Texas): l rise to emphasize 
two points which he has already mentioned. Some years ago, Dr. 
Asher McComb and I reviewed this subject before this group, and 
reviewed the world literature on small bowel tumors. Since that time 
important modalities such as computerized axial tomography and 
sonography have been helpful in preoperative diagnosis of intra- 
abdominal lesions, but they really haven't been very helpful in small 
bowel preoperative diagnosis. Angiography has been of limited 
value, as mentioned today. 

One of the things that has been helpful is small bowel enema, 
but this is not particularly pleasant, and it's not ordered lightly by 
the physicians. Therefore, we're thrown back on these syndromes 
that Dr. Miles presented so well; namely, the obstructive, the 
anemic, the perforative, and the local irritative type of syndromes. 

The other point we'd like to make is that these patients who 
have two series of small bowel negative x-rays and who have had 
symptoms for three months should be explored in an effort to im- 
prove their prognosis. The small bowel should be run each time 
the peritoneal cavity is opened, because a small but significant 
group of lesions are found by simply looking for them. 

In the area of etiology, the small bowel has been felt to have 
some effect in preventing neoplasms, since these lesions are so rare, 
compared to those in the stomach and the colon. We have an in- 
teresting model in the morbid obesity patient with the jejunoileal 
shunt. I'd like to ask Dr. Miles if these cases would be expected 
to have an increase in number of small bowel lesions, as the years 
go by, and by the same token a decrease in the number of colon 
lesions? 


DR. WiLLiAM C. McGarity (Atlanta, Georgia): | can find little 
to disagree with Dr. Miles. I would like to confine my remarks to 
some of the aspects of the diagnostic problems that we see with 
small bowel tumors. 

(slide) As pointed out, barium studies have been helpful in the 
diagnosis of small bowel neoplasms in the patient with abdominal 
pain and symptoms of varying degrees of obstruction. This slide 
illustrates a patient who has a filling defect in the proximal jejunum. 
This is the lesion found at laparotomy, and emphasizes a point, that 
many of these lesions do not protrude into the lumen to a sig- 
nificant degree. This is one reason the small bowel series does 
not help in the diagnosis of many of these cases. 

(slide) This shows the lesion in the lumen (fibroadenoma). 

(slide) This is another small bowel series in a patient with 
abdominal pain and varying degrees of obstruction, showing a 
lesion in the distal ileum. Unfortunately, this patient had had the 
diagnosis of regional enteritis for six months. A repeat study sug- 
gested a malignant tumor of the terminal ileum, and it was an 
adenocarcinoma, causing partial obstruction. 

(slide) In a patient with a suspected small bowel tumor that has a 
negative small bowel series, we feel that an arteriogram may be 
helpful. This illustrates a patient similar to the one shown by Dr. 
Welch, with a tumor stain in the lower left quadrant. In the late 
venous phase we see a tumor blush. At laparotomy a leiomyoma 
was found in the distal small bowel with very little protrusion of 
the tumor into the lumen. This patient had gastrointestinal bleed- 
ing which was due to an ulceration of the tumor into the lumen. 

If the barium studies and arteriogram are negative in patients with 
suspected small bowel lesion that is bleeding, we have inserted a 
long tube carrying out aspirations at different levels of the small 
bowel and analyze contents for blood. The side of bleeding has 
been found by this procedure. When the site of bleeding is found a 
small bowel infusion or enema is carried out through the long 
tube at the site of positive bleeding. A double contrast study has 
been useful. Derise barium is used, followed by mixing the barium 
with saline. This coats the wall and tumor. One may accomplish 
two things in carrying out this procedure — one, to locate site of bleed- 
ing and second, to possibly identify a filling defect by the 
barium study. 

(slide) This illustrates a patient that had the above diagnostic 
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procedures, but they were negative. A laparotomy revealed a 
leiomyoma of the mid small bowel. 

Now, what do we do for the patient that we suspect a small 
bowel tumor in when the diagnostic procedures are negative, and 
the laparotomy, including inspection and palpation, are negative? 

At laparotomy, most of the lesions of the small bowel are obvious, 
however, some of the smaller lesions are difficult to find on routine 
examination of the small bowel. If inspection and palpation fail to 
identify a lesion, transillumination with a fiberoptic light may reveal 
a small lesion. A second method that has been useful in our hands, 
has been endoscopy. Enterotomies are done at different levels, and 
the lumen inspected through the scope. 

The next case (slide) illustrates a patient that had GI bleeding 
due to a suspected small bowel lesion. Palpation was negative and 
transillumination was negative. A sort hemangioma on the mesenteric 
border was found by intraoperative endoscopy. With slight abrasion 
of this tumor, bleeding occurred. 


Dr. Ropert M. Mies (Closing discussion): With reference to the 
questions, I think Dr. Billups asked the role of chemotherapy and 
radiation in the treatment of leiomyosarcomas. None of our pa- 
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tients received either of these modalities, and I'm not familiar with 
any results in which they were used. 

Dr. Billups also asked about criteria for distinguishing lelomyomas 
from leiomyosarcomas. As his case showed, they can be very dif- 


ficult to differentiate at operation. The gross characteristics of the ^ 


tumor. such as invasion or the presence of metastasis, are most 
important; however, many times you just have to get them under 
the microscope to be sure, and even then it may be difficult. 

Dr. Pridgen’s question about whether or not patients with intestinal 
bypass will develop increased incidence of small bowel tumors, and 
possibly a decreased incidence of colon lesions, is very interesting. 
It's thought that some of the reasons for the relative immunity of 
the small bowel to malignant tumors are rapid transit time, with 
little time for mucosal contact with carcinogens, the alkalinity of 
the small intestine, and decreased bacterial flora. 

Also, certain enzymes such as benzpyrene hydrolase which can 
detoxify carcinogens are present in greater quantities in the small 
bowel than in the colon. In addition to that, the high concentra- 
tion of immunoglobulins in the small bowel may neutralize car- 
cinogenic viruses. 

It's conceivable, therefore, that bypass procedures could interfere 
with these protective mechanisms, and an increased incidence of 
small bowel tumors could result. 
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Number Number 96 
Operation type Implanted Patent Patency 
Above-Knee 
Fem- pop 1740 1526 88% 
Ilio-fem 153 145 95% 
Ilio-pop 58 54 9396 
Fem-fem 105 98 9396 
Pop-segmtl 14 1] 79% 
Aorta-pop 21 l6 7696 
Aorta-fem 133 128 96% 
Axil-fem 143 132 92% 
Axil-bifem al 3i 10096 
Aorto-iliac 5 5 100% 
Fem-profunda 14 11 7996 
Axil-pop 19 17 8996 
Iliac-fem 2 ] 5096 
Iliac-pop 10 7 7096 
Others 4 2 5096 
Group Totals 2452 2184 8996 
Below-Knee 
Fem-dist-pop 958 792 8396 
Fem-ant-tibial 183 129 7096 
Fem-post-tibial 292 197 67% 
Fem-peroneal 111 78 7096 
Aorta-ant-tib 2 l 50% 
Ileo-post-tib " 4 8096 
Ileo-pop 5 3 60% 
Fem-dorsalis ped 24 13 5496 
Aorto-dist pop 5 5 100% 
Iliac ant-tib 4 4 10096 
Axil-dist-pop 2 2 10096 
Iliac-dist-pop 4 2 5096 
Pop-post-tib 2 2 10096 
Other y 3 4396 
.. Group Totals 1604 1235 7796 
í Cross-over Grafts 
3 Fem-fem 185 176 9596 
Fem-pop 37 33 8996 
Fem-profunda fem 3 3 100% 
Axil-fem 6 6 100% 
Fem-distal pop l l 100% 
Others 4 3 75% 
Group Totals 236 222 9496 
Composite Grafts 
C-fem-distal-pop 9 9 100% 
C-fem-ant-tib 3 3 100% 
C-fem-post-tib 14 13 93% 
C-fem-peroneal 4 4 100% 
Group Totals 30 29 97% 
AV Fistulae 496 l 84 
Forearm 504 478 95% 
Upper arm 370 352 95% 
Arm 49 39 8096 
Leg 101 98 9796 
Group Totals 1520 1383 9196 
Pulmonary Grafts 
Aorta-pulm shunt 97 48 8496 
Pulm reconstrts 3 2 6796 
Subclav-pulm l l 10096 
Group Totals 61 51 8496 
Other Arterial Grafts CERTE 
Renal artery 18 17 9496 
Axil-axil 33 33 10096 
Carot-subclav 52 50 9696 
Aorto-coronary I5 lH 7396 » 
Aorto-renal 25 23 9296 
Others 64 62 97% 
| _Group Totals 207 196 95% 
Venous Grafts 38 34 8996 
| Patches 143 135 9496 
Totals, All Operations 6291 5469 8796 
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In 1977, we said: "It is time 
to consider GORE-TEX reinforced 
polytetrafluoroethylene (PTFE) 
vascular grafts as a viable alterna- 
tive to saphenous vein autografts! 

Has experience borne out that 
claim? Let's take another look. 


The GORE-TEX’ 
inforced PTFE graft 
a works. d 


If anecdotes were data, 
we'd have no trouble proving 
this point. Most surgeons who 
have used our grafts are high in 
their praise. 

It is, in the majority opinion, 
the first such graft to come close 
to the promises made for it. 

It is, according to observations 
and recent in vitro studies, 
relatively thromboresistant. And, 
when a thrombus forms, it is easy 
to de-clot. 

It is, according to theory but 
not yet confirmed by data, less 
likely to present embolism prob- 
lems later. (A thin, stable intima 
forms. Whether it's a neointima, 
pseudointima, or true endothelium 
is open to debate— but the thin- 
ness is the key to logic of 
the theory.) 

It is, in its reinforced form, 
much more resistant than other 
versions of expanded PTFE to 
aneurysmal dilatation. It has high 
radial or bursting strength and 
high suture-holding power. 

And it is easy to handle and 
use. Unlike woven or knitted 
grafts, it will not ravel or 
fray. And it does not require 
pre-clotting. 

But is it, as we stated earlier, 
a viable alternative to the 
saphenous vein? 

Yes, if. 

Yes, if there is no vein 
available. 

Yes, if the vein is "borderline 
either in size or condition. 

Yes, if the patient's condition 
is such that a prolonged exposure 


to anaesthesia, or even to the delay 
in providing the vein, is critical. 

Yes, if there is the likelihood 
of cardiac surgery, for which the 
saphenous vein should be saved. 

Given those indications, the 
GORE-TEX graft is, indeed, a 
viable alternative to the saphenous 
vein. But unless those conditions 
exist, prudence and experience 
make the saphenous vein the graft 
of choice. 





Arteriogram of a GORE-TEX polytetra- 
fluoroethylene graft during flexion of the knee. 
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As of September 25, 1978, 
there were approximately 
60,000 GORE-TEX vascular graft 
implants, with over 6,000 follow 
ups. The overall patency rate 
was 87%. 

Those data, sliced into what 
we hope are useful pieces, are 
presented in Table at left. 

A close look at the data will 
reveal one problem: average 
follow-up times. 

They're too short. 

The problem is two-fold. 

First, we are, of coursc, 
dependent on the voluntary coop- 
eration of surgeons for our follow- 
vp data. And we know that if you 
were to provide all the data that 


all manufacturers wanted, you 
would have to spend all of your 
hours filling out follow-up forms. 
And, of course, even if you had the 
time, you can't keep up with all 
patients over a period of years. 
The second part of the 
problem is statistical. The use of 
GORE-TEX grafts is increasing so 
rapidly that we will, for a long 
time to come, have a far greater 
number of recent implants than 
of old ones. (For every GORE-TEX 
graft implant used three years ago, 
there are almost 100 used today. 
Our current reported rate-of-use is 
approximately 5,000 per month.) 
This necessarily skews our 
data average toward the more 
recent history. Which is also true 
for a life table method of data 
presentation. Even though the 
maximum experience reported in 
each category is in the two-to-three 
year range, the weighted averages 
are more like two-to-three months. 





More 





More problems. 
Some suggestions. 

On the last page of this 
advertisement, you'll find a bibli- 
ography of published experimen- 
tal and clinical reports on the use 
of GORE-TEX vascular grafts, and 
a coupon for your convenient use. 

One problem is that we know 
the list is not current. Additional 
papers are always being delivered, 
and published. If you would like 
us to keep you up-to-date as new 
reports appear, check the appro- 
priate box on the coupon. 

A more basic problem with 
these data, and ours, and all 
vascular statistics is the lack of 
uniformity in reporting. We're 
supporting efforts to establish 
some profession-wide protocols 
begun with a symposium at the 
1978 meeting of the American 
College of Surgeons. If you have 
any suggestions at all, we'd appre- 
ciate them. Just write to us. 


GORE-TEX” 
vascular grafis, 
in brief. 


GORE-TEX vascular 
grafts are made of expanded, low- 
density polytetrafluoroethylene 
(PTFE), reinforced by a strong, 
fine lattice of the same material 
wound about the exterior. 

GORE-TEX vascular grafts 
are easy to handle, with excellent 
resistance to kinking. And they 
exhibit high suture-holding 
power. They are, of course, fully 
biocompatible and, unlike 
knitted or woven prostheses, do 
not require pre-clotting. 

GORE-TEX vascular grafts 
for vascular surgery are available 
in a wide range of diameters. 

See next page for free 
GORE-TEX graft test-pack and 
complete bibliography, available 
as reprints. 


Free test-pack, 
d 
reprints. 

Submit the handling and 
suture-holding characteristics 
of GORE-TEX grafts to the most 
meaningful test equipment: your 
own hands. Our test kit; not 
intended for actual surgery, 
includes a short length of a 
GORE-TEX graft and a 6-0 
double-armed suture. Try it for 
yourself. Also, take your choice of 
reprints of any of the experi- 
mental, clinical, and engineering 
reports listed. 
Current bibliography. 
1. Nonvein Bypass in Below-Knee Reoperation 
for Lower Limb Ischemia Steven J. Burnham, 
M.D., D. Preston Flanigan, M.D., James J. 
Goodreau, M.D., James S. T. Yao, M.D., Ph.D., 
and John J. Bergan, M.D., Chicago, Ill. Surgery, 
Sept., 1978 
2. Expanded Polytetrafluoroethylene as Dialysis 
Access Grafts: Serial study of Histology and 
Fibrinolytic activity R. Shack, M.D., W. Neblett, 
M.D., R. Richie, M.D., R. Dean, M.D. 
The American Surgeon Dec. 1977 . 
3. A Prosthesis For Blood Access In Patients with 
Thrombosis of Peripheral Vasculature 
T. Buselmeir, M.D., J. Rynasiewicz, M.D., 


D. Sutherland, M.D., R. Howard, M.D., T. Davir; 


M.D., S. Mauer, M.D., R. Simmons, M.D., 

J. Najarian, M.D., C. Kjellstrand, M.D. Dialysis 
and Transplantation August 1977 

4. A Synthetic Vascular Conduit (Expanded PTFE) 
For Hemodialysis Access — A Preliminary Report 
B. Pasternak, M.D., S. Paruk, M.D., S. Kogan, 
M.D., S. Levitt, M.D. Vascular Surgery 


.Mar/April 1977 


5. Polytetrafluoroethylene Grafts for 
Arteriovenous Fistulae A. Mohaideen, M.D., 
M. Avram, M.D., R. Mainzer, M.D. N.Y. State 
Journal of Medicine Dec., 1976 

6. Arterial Prosthesis of Microporous Expanded 
Polytetrafluoroethylene for Construction of 
Aorta-Pulmonary Shunts A. Gazzaniga, M.D., 
J. Lamberti, M.D., R. Siewers, M.D., D. Sperling, 
M.D., W. Dietrick, M.D., R. Arcilla, M.D., 

R. Replogle, M.D. Journal of Thoracic and 
Cardiovascular Surgery Sept., 1976 


7. The Use of Expanded Microporous Polytetra- 
fluoroethylene for Limb Salvage: A Preliminary 
Report C. Campbell, M.D., D. Brooks, M.D., 
M. Webster, M.D., H. Bahnson, M.D. Surgery 
May, 1976 


8. Small-Vessel Replacement with GORE-TEX 
(Expanded Polytetrafluoroethylene) A. Florian, 
M.D., L. Cohn, M.D., G. Dammin, M.D., 

J. Collins, M.D. Archives of Surgery March, 1976 


9. A Small Arterial Substitute: Expanded 
Microporous Polytetrafluoroethylene: Patency 
Versus Porosity C. Campbell, M.D., D. Goldfarb, 
M.D., R. Roe, M.D. Annals of Surgery 

August, 1975 

10. Segmental Venous Replacement D. Smith, Lt. 
Cmdr. (MC) USN, J. Hammon, M.D., J. Anane- 
Sefah, M.D., R. Richardson, M.D., C. Trimble, 
M.D. Journal of Thoracic and Cardiovascular 
Surgery April, 1975 

11. Replacement of Portal Vein During 
Pancreatectomy for Carcinoma L. Norton, M.D., 
B. Eiseman, M.D. Surgery February, 1975 


12. Use of GORE-TEX Grafts for Replacement 
of the Superior and Inferior Venae Cavae 

Y. Fujiwara, M.D., J. Cohn, M.D., D. Adams, 
M.D., J. Collins, M.D. Journal of Thoracic and 
Cardiovascular Surgery May, 1974 


13. A New Vascular Prosthesis for Small Caliber 
Artery H. Matsumoto, M.D., T. Hasegawa, M.D., 
K. Fuse, M.D., M. Yamamoto, M.D., M. Saigusa, 
M.D. Surgery October, 1973 


14. A New Venous Prosthesis T. Soyer, M.D., 
M. Lempinen, M.D., P. Cooper, L. Norton, M.D., 
B. Eiseman, M.D. Surgery December, 1972 


15. Summary of Clinical Evaluation Data, 
May, 1977 W. L. Gore & Associates, Inc. 


16. Long-Term Dilatation Characteristics of 
GORE-TEX Vascular Grafts: Design Criteria 
W. L. Gore & Associates, Inc. 


To sterilize: 

Grafts may be sterilized using steam, gas 
or flash autoclave techniques. Remove the 
graft from the PVC blister tray and 
repackage for sterilization. Do not place 
the package label in contact with the graft 
during sterilization. Do not place objects 
on the repackaged graft during steriliza- 
tion. (See Contraindication #5, 6) 

Using steam, autoclave at or above these 
minimum requirements: 250? Fahrenheit 
(121? Centigrade) for 20 minutes at 15 p.s.i. 
Grafts should never be exposed to 
temperatures greater than 482? Fahrenheit 
(250° Centigrade). 

Using a flash cycle, sterilize at or above 
these standard minimum requirements: 
270° Fahrenheit (132° Centigrade) for 
3 minutes at 30 p.s.i. Grafts should never 
be exposed to temperatures greater than 
482° Fahrenheit (350° Centigrade). 

Using gas, sterilize according to 
equipment instructions. 


Indications: 

1. Use a 5-0 or 6-0 nonabsorbable suture 
with a cardiovascular needle for best 
results on graft diameters of 6mm or less. 
Larger sutures may be used with larger 
diameter grafts. 

2. Intra-operative inspection of 
anastomoses using irrigant solutions may 
result in serum leakage when blood flow 
is established in the graft. To prevent 
this, care must be n not to generate 
syringe pressures sufficient to force 
irrigant through the graft walls. To do so 
will alter the hydrophobic (non-wetting) 
properties of GORE-TEX. (See Contra- 
indication $11) 

3. Trim grafts to desired length using 
sharp surgical instruments. Grafts should 
be handled with clean forceps or gloves. 
GORE-TEX grafts are not "elastic" There- 
fore, proper matching of lengths is 
essential. If the graft is cut too short, 
excessive stress may be placed on the 
sutures and the graft at the anastomosis. 
(See Contraindication #10) 

4. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are necessary, 
that needle puncture sites are spaced apart 
along the accessible sub-cutaneous length 
of the graft. Repeated needle puncture of 
the graft at the same site, or within the 
same immediate area, may cause me- 
chanical damage to the graft which could 
lead to hematoma, false aneurysm or true 
aneurysm. Patients should be carefully 
monitored to assure that this instruction 
is followed. 

Contraindications: 

1. Do not pre-clot the graft. 

2. Do not sterilize by irradiation 
techniques. 

3. Grafts should never be exposed to 
temperatures exceeding 482? 
Fahrenheit (250? Centigrade). 

4. Do not sterilize more than three times. 

5. During sterilization, do not place 
grafts under heavy or sharp objects 
which might crush the grafts. 

6. Do not attempt to sterilize the label 
attached to the PVC blister tray at 
high pin bth as the materials 
(inks and adhesives) on the label may 
contaminate any objects in contact 
with the label during the sterilization 


cycle. 

7. Do not handle Max with ungloved 
hands. It should be handled only with 
clean instruments. 

8. Do not attempt to resterilize any 
unused graft portion which has been 
contaminated with blood or any other 
foreign material. 

9. Do not use absorbable sutures. 

10. Do not cut graft while holding under 
tension. Doing so may cause separa- 
tion of the outer layer. The GORE- 
graft is a composite structure consist- 
ing of an inner base tube and a thin 
outer layer which reinforces the base 
tube to prevent aneurysmal dilatation. 
Do not use any portion of a GORE-TEX 
graft which has damage to or separa- 
tion of the outer layer of the graft. 

Should the outer reinforcing layer 
become frayed at the end of the graft, 
do not pull on or peel the outer layer 
from the base tube. Carefully trim off 
the portion of the graft where the outer 
layer is frayed. 

11. Do not force m solutions 
through the graft wall. Doing so may 
result in serum leakage after blood 
flow is established. 

12. Do not place grafts in any fluid prior 
to use. Doing so may result in serum 
leakage after blood flow is established. 

13. Do not puncture the graft repeatedly 
at the same site, or within the same 
immediate area. (See Indication #4) 


W. L. Gore & Associates, Inc. 
P.O. Box 1220 


® 
y rel rce Route 213 North 
Elkton, MD 21921 


Gentlemen: 
vu E [] Please send me your GORE-TEX vascular graft test kit. 
m Please send me the reprints and reports whose numbers 
I have circled. 
3. 5. f 9. Ll. 13. 15. 
& 2. 4. 6. 8. 10. 12. 14. 16. 


E Please send me additional reprints as they are published. 


T Please have your representative call for an appointment. 
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Enclosed are my suggestions for standardization of vascular 
statistics. 


Name 
Address 
City State Zip 


Hospital Affiliation 





Surgical Specialty 








“Once the diagnosis of symptomatic 
diverticulosis has been established, 
treatment is aimed at providing 
enough bulk in the diet to keep the 
bowels moving normally.” ! 


Metamucil is an effective source of 
bulk in the treatment of diverticular 
disease. A bulk laxative containing con- 
centrated dietary fiber, Metamucil re- 
stores natural rhythm of elimination by 

BY, GH NS. } helping to form soft, moist, easy-to-pass 
rnn PH CNN A QNS ] stools, and also reduces the intracolonic 
X | pressure and possible resulting pain of 
diverticular disease." '? 


1. Behringer. G. E.: Diverticular Disease of the Colon. Hi 'spital 
Medicine 11:6 (Sept.) 1975. 2. Davis. R.. and Thompson, J. C. 
Diverticular Disease of the Colon, Continuing Education for 
the Family Physician 4:88 (Feb.) 1976. 


Metamucil 


psyllium hydrophilic mucilloid 


High in dietary fiber/Few calories 


SEARLE |Searle Laboratories 
Division of G.D. Searle & Co 


Box 5110, Chicago. Illinois 60680 





Reduce the risk of 
undiagnosed DVT... 


without the risks of 
prophylactic anticoagulants or venography 


an A 
* * rm oe? 
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The 


IBRIN..... 


IBRIN® Fibrinogen | 125 
IBRINITOR™ Portable Radioisotope Monitor 


Even before clinical symptoms are manifest, Amersham's IBRIN (Fib- 
rinogen I 125) lets you detect and monitor deep-vein thrombosis. The 
technique is safe and non-invasive and eliminates the risks associated 
with prophylactic anticoagulant therapy and radiopaque venography. 
There have been no reported adverse reactions. 


Diagnostic certainty of the IBRIN uptake test has been confirmed to 
have a 92% correlation with venography. Monitoring may begin within 
two hours after injection of the radiopharmaceutical; one recent study 
indicates diagnostic accuracy as being 67% at 3-4 hours, and 98% at24 
hours after injection. t+ 


Testing is simply performed at the patient's bedside. After injection, the 
patient's legs are marked with waterproof marker in intervals over the 
main veins. Using the IBRINITOR portable radioisotope monitor, a 
reading is obtained for each marked interval. A data printout assures 
ease and accuracy of data collection. 


The data is then checked for peaks in the pattern of Fibrinogen | 125 
uptake. If increased count rate persists for 24 hours, the study indicates 
active thrombi and may justify appropriate anticoagulant therapy. 


Contact your Nuclear Medicine Department for details or call: 


Amersham 


$ © MIT 
AMERSHAM CORPORATION: K 
A SUBSIDIARY OF THE RADIOCHEMICAL CENTR 
2636 S. Clearbrook Dr., Arlington Heights, IL 60005 
312/364-7100 or 800/323-0668 (Toll free) 


in Canada a 
505 Iroquois Shere’ Rd.; Oakville, ONT L6H 2R3 
416/842-2720 or 800/261-5061 (Toll free) 


a 


See following page for brief summary of package insert 


:DeNardo, G.L., DeNardo, S.J. et al. Radiology 124:765-768, Dec. 1977. 











The 


IBRIN® Fibrinogen ! 125 


IBRI N ITO R ™ Portable Radioisotope Monitor 


INDICATIONS 

IBRIN is indicated for use in prospective studies for the early detection and 
subsequent monitoring of developing deep-vein thrombosis and in diag- 
nostic studies for the detection of established thrombosis in the legs. 


A. The IBRIN (Fibrinogen | 125) test is indicated in patients with signs and 
/or symptoms suggestive of deep-vein thrombosis with or without asso- 
ciated pulmonary embolism or in patients with pulmonary embolism, 
with or without evidence of peripheral deep-vein thrombosis. In patients 
with established, old or "inactive" thrombi, the test will be positive only if 
radionuclide-labeled fibrin deposition occurs in a sufficient quantity to 
allow detection. Its use is not contraindicated in patients on anticoagu- 
lants. 


B. The IBRIN (Fibrinogen I 125) test is indicated for the detection of throm- 
bus formation in patients undergoing major orthopedic or other surgical 
procedures, myocardial infarction, pulmonary disease, malignant dis- 
ease and other medical conditions known to predispose to thromboem- 
bolism. 


CONTRAINDICATIONS 

There are no known contraindications to the use of IBRIN. However, it 
should be noted that the iodides given to block the uptake of *° I by the 
thyroid gland are contraindicated in patients with a known sensitivity to the 
iodides. 


WARNINGS 

This radiopharmaceutical should not be administered to patients under 
18 years of age, to patients who are pregnant, or to patients who are lactat- 
ing, unless the information to be gained outweighs the potential risk. 


Ideally, examinations using radiopharmaceuticals, especially those elec- 
tive in nature, of a woman of child bearing capability should be performed 
during the first few (approximately 10) days following the onset of menses. 
Nursing mothers should substitute formula feeding after the administration 
of Fibrinogen | 125. 


Extraordinary precautions have been taken in the preparation of IBRIN 
(Fibrinogen | 125) to eliminate the possible transmission of hepatitis. 
Nevertheless, the remote risk of hepatitis associated with the administra- 
tion of Fibrinogen I 125 cannot be entirely eliminated. The finding of viral 
hepatitis in any patient up to six months after the administration of IBRIN 
should be reported to Amersham for further evaluation, since there are 
numerous possible sources of hepatitis infection. 


PRECAUTIONS 

Care should be taken to insure minimum radiation exposure to the patient, 
consistent with proper patient management, and to insure minimum radia- 
tion exposure to occupational workers. 


This drug contains radioactive materials which must be handled only by 
qualified personnel in conformity with Nuclear Regulatory Commission, 
agreement state, or other appropriate government regulations. Care must 
be taken to avoid excessive exposure to its radiation. Shielding or equiva- 
lent radiation protective measures must be used. 


This product is prepared from units of human plasma which have been 
tested using RIA methods and found non-reactive for Hepatitis B surface 
antigen. Approved detection methods are not sensitive enough to detect all 
infectious units of blood or all possible cases of hepatitis. However, IBRIN 
has been prepared from single donor plasma and has been injected into 
recipients without incidence of fibrinogen related Hepatitis B as evidenced 
by periodic physical examination and laboratory testing (liver profile, CBC, 
and Hepatitis B surface antigen and antibody by radioimmunoassay) of the 
recipients. 


There are anumber of clinical circumstances requiring consideration in the 
interpretation of the test results. (See complete Package Insert.) 


Fibrinogen I 125 scanning should preferably be performed prior to venog- 
raphy if both procedures are contemplated, since venography may cause 
increases in count rate making interpretation of post-venography monitor- 
ing data difficult. 


Adequate reproduction studies on animals have not been performed to 
determine whether this drug affects fertility in males or females, has 
teratogenic potential, or has other adverse effects on the fetus. Fibrinogen 
| 125 should be used in pregnant women only when clearly needed. 


ADVERSE REACTIONS 
There has been no reported incidence of allergic or anaphylactic reactions 
following the intravenous administration of IBRIN. 


Amersham 


AMERSHAM CORPORATION: 
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE 


2636 S. Clearbrook Dr., Arlington Heights, IL 60005 
312/364-7100 or 800/323-0668 (Toll free) 


In Canada 
505 Iroquois Shore Rd., Oakville, ONT L6H 2R3 
416/842-2720 or 800/261-5061 (Toll free) 
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What cancer can’t kill: 


HOPE. LOVE. COMPASSION. DIGNITY. 
TENDERNESS. UNDERSTANDING. 


Because now there's a book of sound advice 
for everyone whose loved one has cancer. 


How do you cope with cancer when someone you 
care for is the victim? How can you deal with the 
anger, fear and anxiety? Until now, the answer was 
a vague one. Today, however, there is a book—by 
an expert—that is a straightforward, wise, human 
discussion that can truly help you. It avoids both 
extreme anxiety and passive acceptance, looking 
for a middle way of reacting that may actually 
improve the chances of a cure. 


Doing for yourself — with 
the help of an expert. 


Out of the experience of thousands of patients, 
Dr. Cantor talks about every emotional conse- 
quence of the cancer experience. He discusses such 
vital emotional issues as faith in the physician; fear 
of abandonment; the process of restitution; the 
failure of treatment; how different types of 
marriages and family relationships are likely to 
respond; handling depression, and much more. Just 
about everything you could ever want to know, 
every piece of advice you could ever need, is con- 
tained in And A Time to Live. 

If you need help getting through your experience 
with cancer in someone you love, you need this 
book. It will help you have the kind of hope you 
never thought possible. 


" A fine and useful book, unusual in its scope, 
insight, and compassion." 
— ALLEN B. WHEELIS, MD., 
author of The Seeker 


“An extraordinarily fine book . . . It is full of 
vitally important information and wise 
counsel for people who have cancer and for all 
who relate to them as professionals, family 
members, or friends." 

—NEVITT SANFORD, author of 
The Authoritarian Personality 


AND A TIME TO LIVE 
Toward Emotional Well-Being During the Crisis of Cancer 
by Dr. Robert Chernin Cantor 
$9.95 


At your bookstore, or: 
HARPER & ROW, Publishers 


Attn: R. Brengel 
10 East 53rd Street 


“New York, N.Y. 10022 


Please send, me copies of And A Time to Live @ $9.95 
per copy plus 75¢ for postage and handling. If not satisfied, I 
may return the book(s) within 10 days for a full refund. I enclose 


O check O money order in the amount of $$. — | | ./— e$ 


total. (Please add applicable sales tax.) 


Name 


Address 





City State Zip 


| 


l*Indications: Based on a review of this 
drug by the National Academy of 
Sciences — Nationa! Research Council 
and/or other information, FDA has| 
classifiedthe indicationsasfollows: 
Possibly" effective for the relief of 
moderate to moderately severe pain in 
those situations where the physician 
wishes to add a mild sedative effect. 
| Final classification of the less-than- 
| effective indications requires further 
investigation 


Contraindications: Hypersensitivity to 
dihydrocodeine, promethazine, aspirin, 
phenacetin. 

Warnings: Salicylates should be used with 
extreme caution in the presence of peptic 
ulcer or ee abner malities. Drug 
Dependence: Lihydrocodeine can produce 
drug dependence of the codeine type and 
therefore has the potential of being 
abused. Psychic dependence, physical de- 
pendence and tolerance may develop upon 


Syna (JOS- 


half the problem — 


Apprehension and reaction to 
pain make up the other very 
important half. And Synalgos-DC 
is the analgesic that treats both 
halves of the pain problem: 
Promethazine helps relieve ap- 
prehension and reaction to pain, 
while the analgesic components 
help relieve moderate to mod- 
erately severe pain? 

synalgos-DC contains dihydro- 
codeine, a semi-synthetic 
narcotic analgesic related to 
codeine, with multiple actions 
qualitatively similar to codeine. 
qi status permits telephone 
prescriptions and authorized 
refills up to 5 times in 6 months 
(unless restricted by state law). 


S of the problem 


Drocode (dihydrocodeine) bitartrate 16.0 mg. (Warning: May 
be habit-forming); Promethazine hydrochloride 6.25 mg. 
Ee 194.4 mg.; Phenacetin 162.0 mg.; Caffeine 30.0 mg. 


repeated administration of dihydroco- 
deine, and it should be prescribed and 
administered with the same degree of 
caution appropriate to the use of other 
oral narcotic-containing medications. 
Like other narcotic-containing medica- 
tions, dihydrocodeine is subject io 1. 
provisions of the Federal Cortrolled 
substances Act. Usage in Arabulctor; 
Patients: Dih»d-ccodeie cnd  orometha- 
zine may impair the mental and/or phys: 
cal abilities required for the performance 
of potertiall,y hazardous tasks such as 
driving J car or operating machinery. fhe 
patient using Synalgo UC should be cat 
tioned accordingly. Interactions with othe 
Central Nervous Syster Depressants: Pa- 
tients receiving other narcotic analgesics, 
general anesthetics, other phenothiazines, 
tranquilizers, sedative-hypnotics or cther 
CNS depressants (includino alcchol) con- 
comitantly with Sync!gos-DC may exhibit 
an additive CNS depression. When such 
combined therapy is contemplated, the 


dose of one or both agents should be re- 
duced. Patients who have demonstrated 
a hypersensitivity reaction (e.g. blood 
dyscrasia, jaundice) with a phenothiazine 
should not be re-exposed to any pheno- 
thiazine, including Synalgos-DC, unless in 
the judgment of the physician the poten- 
tial benefits of the treatment outweigh 
the poss! 'e hazards. Usage in Pregnancy: 
Reproduction studies have not been per- 
formed in antmels. There is no adequate 
iniormation on whether ihis drug may 
aifectfertilityinhuman males and females 
or has « teratogenic potential or other 
adverse effect on the fetus. Usage in 
Children: Since there is ro experience | 

children who have received this dr i 
satety and efficacy in children have no: 
beenestablished. Precautions: Phenacetin 
has been reported to damage kidneys 
when taken in large amounts for a long 
time. Promethazine should be adminis- 
tered cautiously to patients with cardio 
vascular or liver disease. Synalgos-DC 


DC 


should be given with caution to certain 
patients such as the elderly or debilitated, 
and those with hypothyroidism, Addison's 
disease and prostatic hypertrophy and 
urethal stricture. Adverse Recictions: The 
most frequentlyobservedreactions include 
lightheadedness, dizziness, drowsiness, 
sedation, nausea, vomiting, constipation, 
pruritus, skin reactions, and rar ‘ely, hypo- 
tension. Drug Interactions: The CNS de 
pressant effects of yos DC may be 
additive with that of other CNS depres- 
sants. See Warnings. Aspirin may enhance 
the effects of anticoagulants and inhibit 
the uricosuric effects of uricosuric agents. 
Consult direciion circular before 
prescribing 


IVES LABORATORIES INC. 
New York, N.Y. 10017 


Dedicatedto improving the : 7 
quality of life, through Medicine" 





Postoperative Alterations in Size of Dacron® Aortic Grafts 


An Ultrasonic Evaluation 


DANIEL B. NUNN, M.D., MARC H. FREEMAN, M.D., PAUL C. HUDGINS, M.S. 


Reports of aneurysmal dilatation involving Dacron* aortic 
prostheses have raised questions concerning the incidence, de- 
gree and significance of postoperative alterations in graft size. 
Consequently, a study was undertaken to evaluate Dacron graft 
size by ultrasound in 95 asymptomatic patients selected at 
random after aortic surgery. A Vidoson Real Time“ ultra- 
sound unit was used to determine the internal diameter of the 
aortic portion of the various grafts utilized: 41 Cooley knitted, 
25 Vasculour-D®; 13 U.S.C.I. ultralightweight^; nine Wesolow- 
ski Weavenit®; and seven DeBakey standard weight knitted”. 
Patients were studied at from two weeks to 138 months post- 
operatively (average of 33 months). Hypertension was present 
in 64% of patients. In the total series, the degree of mean 
dilatation was 17.6%. Average dilatation in patients with 
normotension was 15% compared tò 21% in hypertensive pa- 
tients. Graphic analysis of the data collected indicated that 
dilatation of a significant degree occurs in the immediate post- 
operative period and slowly increases with time; the time re- 
gression lines for normotensive and hypertensive patients 
were almost parallel. Results of this clinical study appear to 
corroborate the results of in vitro quality control tests per- 
formed by two graft manufacturers (Meadox and U.S.C.I.). 


EGINNING WITH THE PAPER by Cooke et al.? in 1974, 
B several cases of intrinsic Dacron? graft failure 
involving commercially available aortic prostheses 
have been recorded in the literature.?5:19.!!.7 Aneurys- 
mal dilatation of the Dacron prosthesis has been de- 
scribed as one of the manifestations of graft failure.??:!9? 
Reports of graft dilatation have accordingly stimulated 
interest in the incidence, degree and prognostic sig- 
nificance of postoperative alterations in graft size. 
Heretofore, most of the information regarding physical 
properties of Dacron grafts has been based on the re- 
sults (generally uncirculated) of quality control tests 
performed by graft manufacturers. The need for addi- 
tional clinical data prompted the following study to 
evaluate Dacron graft size by ultrasound in 95 asympto- 
matic patients selected at random after aortic surgery. 
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Materials and Methods 


Patients in this study previously underwent either 
aortoiliac or aortofemoral Dacron bifurcation grafting 
for occlusive or aneurysmal disease. The anastomosis 
between the aorta and graft was end-to-end in 93 pa- 
tients and end-to-side in two patients. All grafts were 
of knitted fabric. The specific types and numbers of 
graft materials were as follows: 41 Cooley knitted®, 
25 Vasculour-D®, 13 U.S.C.I. ultralightweight®, 9 
Wesolowski Weavenit® and 7 DeBakey standard 
weight knitted®. 

A Vidoson Real Time® ultrasound unit (Siemens) 
with a 2.25 MHz transducer was used to determine 
the internal diameter of the aortic portion of the Dacron 
grafts. The apparatus, a Vidoson 635S, has a 14 cm 
scanning width and a 20 cm depth of penetration; within 
these limits, it displays a true-to-scale sectional plane of 
the body region being examined. 

Patients were examined in a supine position, and 
both longitudinal and transverse scans were made 
from the xyphoid to umbilicus. The spacial informa- 
tion obtained was stored on a persistence oscillo- 
scopic screen, and the projected image was photo- 
graphed to provide a permanent record (Figs. la and b). 
Graft diameter, in terms of millimeters, was measured 
on the screen because of the superior quality of the 
image as compared with the photograph. In order to 
compensate for the pulsatile motion of the graft and 
electronic screen vibration, three diameter measure- 
ments were made in each patient and the average 
recorded as the final value. 

Ultrasonic evaluation of the patients took place at 
from two weeks to 138 months postoperatively, the 
average being at 33 months. None of the patients ex- 
hibited anv clinical evidence of problems related to the 
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Fic. 1. Ultrasonogram. (a, top) Longitudinal scan showing supra- 
renal aorta and graft. (b, bottom) Transverse scan of graft. 


previous aortic surgery; however, hypertension was 
present in 64% of the group. 

Calculations of per cent change in diameter of the 
various grafts were based on the difference between 
original graft size, as designated by the manufacturer, 
and postoperative size ascertained by ultrasonic study. 
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Results and Analysis 


In the total series, the degree of dilatation varied 
from 0-84% with an average of 17.6%. The luminal 
diameter of ten grafts remained unchanged, whereas 
one standard weight DeBakey graft in place for 138 
months dilated 16 mm (84% change in diameter). 

Tabie I summarizes the degree of mean dilatation 
for the different types of grafts in both normotensive 
and hypertensive patients. Analysis of data revealed a 
mean dilatation of 18% for normotensive patients com- 
pared to a 21% mean dilatation in patients with hyper- 
tension. As indicated by the standard deviation values, 
there was considerable variability in the per cent dila- 
tation throughout the series. The greatest degree of 
overall dilatation occurred in the group of standard 
weight DeBakey grafts (25.5% mean with normotension 
and 38.2% mean with hypertension); on the other hand, 
the least degree of dilatation took place in the Vas- 
culour-D grafts (14.7% mean with normotension and 
15.5% mean with hypertension). With the exception 
of the U.S.C.I. ultralightweight grafts, all grafts dilated 
more in the presence of hypertension. It is noteworthy 
that the distribution of time of study (postoperative 
months) was essentially the same for all graft groups. 

The mean data for all grafts were used to construct 
linear (time) regressions for both normotensive and 
hypertensive patients. Mean delta per cent change in 
graft diameter (y axis) was plotted against time follow- 
ing graft implantation (x axis). The regression lines 
(Fig. 2) were nearly parallel, with hypertensive pa- 
tients exhibiting a somewhat steeper slope (0.457) than 
normotensive patients (0.359). Each line had a positive 
y intercept, 7.9 for patients with normotension and 
11.0 for hypertensive patients. 


Discussion 


Aneurysmal dilatation of Dacron aortic grafts of the 
U.S.C.I. ultralightweight and/or Wesolowski Weavenit 
types has been reported by Ottinger et al.'? and Blum- 
enberg and Gelfand.? Unfortunately, the other reports 


TABLE l. Summary of Results: Per Cent Change in Diameter and Standard Deviation (S.D.) 
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Normotensive Patients 


Hypertensive Patients 


& Change S.D. 


Type Graft Number “ Change s.D. Number 
Cooley knitted l4 4 7.9 27 21.5 14.2 
Vasculour-D p 7 14.7 10 15.5 10.2 
U.S.C.I. ultralightweight “3 3 ws Q e 734 8 16.9 14.2 
Wesolowski Weavenit 4 ! 13.1 5 23,0 15.1 
DeBakey standard weight knitted | 3 3 23.8 4 28.2 30.6 
e It 5 54 20.8 


* Total s 41 
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Fic. 2. Time regression 
analysis for normotensive 
and hypertensive patients. 
x — time following graft im- 
plantation; v — mean delta 
per cent change in graft 
diameter. 


of Dacron aortic graft dilatation recorded in the lit- 
erature have failed to provide specific information re- 
garding the involved prostheses. In an effort to pro- 
cure better scientific data, Deterling* has urged that 
all graft failures be reported *'with identifying details 
of material and construction and, hopefully, some crit- 
ical evaluation of the causative factors.” 

Aside from tests performed by graft manufacturers, 
there has been a dearth of research concerned with 
changes in graft size. Moreover, the authors have been 
unable to find any record of a clinical study similar 
to the one reported in this paper. Baird et al.’ have 
investigated the dynamic compliance of arterial grafts 
in experimental animals. Using a cantilever transducer 
to determine the diastolic diameter of surgically ex- 
posed grafts, they noted a 5% increase in diameter 
of Dacron grafts 2 weeks after implantation. In related 
clinical studies,*? a noninvasive ultrasonic tracking 
system has been used to evaluate the elastic properties 
of the femoral artery and saphenous vein femoropop- 
liteal bypass grafts; the latter work also entailed 
measurements of vessel diameter during diastole. The 
authors have recently learned that Edwards? ha5 con- 
ducted a series of animal experiments dealing wth 
changes in size of plastic arterial grai‘s. 

Through the courtesy of two grait manufacturers, 
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Meadox and U.S.C.I., the following information was 
released about the companies' present standard tests to 
assess Dacron graft dilatation. Basically, both com- 
panies perform randomized, short-term (1 minute), in 
vitro testing in which the graft is balloon inflated with 
a static controlled pressure while being kept at a con- 
stant tension (estimated to be similar to that applied 
at the time of surgery). Meadox subjects the graft to 
inflation pressures of 120 and 200 mmHg and a tension 
of 454 g. In the case of U.S.C.I., the graft is inflated 
to a pressure of 120 mmHg and held at a tension of 
125 g. Dilatation values are calculated from measure- 
ments of diameter (minimum or root diameter from 
valley to valley of the crimp) before and after pres- 
sures are applied. Under these conditions, Meadox 
knitted Dacron grafts have shown a 10-17% diameter 
increase at 120 mmHg and a 20-22% diameter increase 
at 200 mmHg.’ A study from U.S.C.I. states that in- 
flation of crimped textile tubes may cause changes in 
the dimensions of these tubes as high as 25%." 
Fatigue and tensile tests conducted in U.S.C.I.'s 
laboratories!* indicate there are essentially three types 
oi graft elatation: 1) an increase in graft diameter and 
lengtn due to flattening of the crimps as the graft is 
pressurized, 2) ar increase in diameter and a decrease 
in length due to a :earrargement of the textile structure 
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TABLE 2. Comparison of Results: Delta Per Cent 
Change in Graft Diameter 


DEM D errata rA 


Normotension Hypertension 
Present Ultrasonic Study [5% 2197 
Meadox 10-17% 20-2207 
USC. = 255% 


and 3) an increase in diameter and possible increase in 
length due to a deformation of the basic graft material. 
The first type is said to be the most common cause of 
dilatations observed. With respect to the second type, 
the lighter the graft and the higher its porosity, the 
more likely it is that a noticeable dilatation will occur 
over a short period of time. 

In the study presented here, the limited number of 
grafts in each category and the wide variation in 
results obtained preclude valid conclusions about the 
dilatation characteristics of specific grafts. However, 
an analysis of results discloses that Dacron grafts as a 
whole tend to dilate early after implantation, and the 
dilatation increases slowly with time. As might be ex- 
pected, the degree of dilatation is greater in hyper- 
tensive patients. It is particularly significant that the 
overall mean results of this clinical noninvasive study 
generally coincide with results of in vitro tests per- 
formed by Meadox and U.S.C.I. (Table 2). 

Since Dacron grafts can be expected to dilate, an 
awareness of the extent of dilatation and its progres- 
sion is important in detecting true graft failure. Ex- 
perience with this study has shown that ultrasound is a 
reliable, convenient and relatively inexpensive method 
for evaluating postoperative changes in Dacron graft 
size. Also, Thompson et al.'? have successfully utilized 
ultrasound to detect complications, such as false 
aneurysms and retroperitoneal hematomas, following 
aortic surgery. It therefore seems reasonable that 
periodic ultrasonic evaluation be included in the follow- 
up of patients who have undergone aortic grafting. With 
respect to equipment, the authors are of the opinion 
that the laminographic gray scale ultrasound apparatus 
would provide better resolution than the Real Time 
unit employed in this investigation. 


DISCUSSION 


DR. ARTHUR B. VOORHEES, JR. (New York, New York): Dr. 
Nunn and his coworkers are reporting an important observation, 
e that Dacron aortic prostheses dilate progressively over implanta- 
tion; and this was not an insignificant amount, incidentally — 23% in 
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Additional laboratory and clinical studies are ob- 
viously needed to evaluate the dilatability of the 
various Dacron grafts and to define the safe limits of 
postoperative dilatation. Ideally, graft manufacturers 
should use standardized quality control studies which 
include long-term testing and the effects of pulsatile 
flow; furthermore, the expected degree of dilatation 
should be listed for all Dacron grafts. 
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the hypertensive patient, and with an upper extreme of 84456, will 
make, over the long run, a considerable difference in the amount 
of per unit pressure on the prosthetic wall. 

Changes in in vitro graft diameter can be related either to the 
construction of the texiile or to the in vivo properties of the raw 
material; in this instance, Dacron. I suspect that in this report that 
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Dr. Nunn and coworkers have presented to us, the most im- 
portant factor is actually in the construction. For practical pur- 
poses, a knitted textile stretches. whereas a woven does not, for 
any appreciable percentage, unless the stretch in the woven textile 
is on the bias. Said in another way, one's sweater generally stretches 
far more than one's shirt, 

The raw material, on the other hand — Dacron in this particular 
report —the deterioration is unlikely. since the leaching process of 
the plasticizer is a very slow process in vivo, which under normal 
circumstances Is a process that can be projected over two to three 
decades, and is particularly compensated for. at least in the fabrica- 
tion of most of the prostheses, by an overbuilding of the wall 
strength in the first place. 

Dr. Nunn, | think, should be congratulated in making two very 
important points: first, that after implantation the prosthesis re- 
mains in à dynamic state. and that the changes should be periodi- 
cally checked, and in this instance by a very handy tool, the 
sonogram. 
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The second point which I think should be emphasized is that 
each brand of prosthesis should be clearly labeled. so that the 
anticipated in vivo changes can be compensated for at the ume that 
the surgeon makes the selection of the prosthesis. 


DR. Daniek B. NUNN (Closing discussion): Dr. Voorhees’ com- 
ments concerning the reasons for prosthetic graft dilatation are most 
intriguing and a valuable addition to the study presented. 

In closing. I wish to emphasize the following points: 1) a variable 
degree of Dacron graft dilatation should be anticipated in patients 
undergoing aortic replacement or bypass: 2) ultrasound offers an 
effective means for evaluating the degree of graft dilatation and its 
progression; hence, an ultrasonic study should be included in the 
routine follow-up examination of postoperative patients: and 3) there 
is an obvious need for standardized quality. control tests to be 
performed by all graft manufacturers. The results of these tests, 
including the expected degree of graft dilatation. should be readily 
available to the medical profession. 


Coarctation of the Abdominal Aorta 


Pathophysiologic and Therapeutic Considerations 


H. WILLIAM SCOTT, JR., M.D., RICHARD H. DEAN, M.D., ROBERT BOERTH, M.D., JOHN L. SAWYERS, M.D., 


PATRICK MEACHAM, M.D., R. DARRYL FISHER, M.D. 


Coarctation of the aorta is the most frequent cause of hyper- 
tension in infants and children. Ninety-eight per cent of 
coarctations occur in the descending aorta near the ligamentum 
arteriosus. Five patients are presented with the relatively rare 
problem of coarctation of the abdominal aorta. The anatomic, 
pathophysiologic and clinical aspects in these patients cover a 
range of variants. Clinical and laboratory studies of the penesis 
of hypertension in coarctation are reviewed in chronologic 
outline. An experimental model of abdominal coarctation with 
hypertensive and renin - angiotensin H correlations suggests but 
does not prove a renal mechanism for the hypertension. The 
same conclusion must be drawn from study of the clinical cases. 


OARCTATION OF THE AORTA should be suspected in 
C all infants, children and voung adults with hyper- 
tension. The presence of vigorous pulses in the hyper- 
tensive arteries of the upper extremities and the ab- 
sence or severe diminution of pulses in the lower 
extremities of otherwise healthy youngsters provide 
the basis for prompt clinical recognition. Decreased 
or unobtainable cuff arterial pressures in the legs adds 
valuable confirmation of the clinical diagnosis. 

The site of coarctation is most commonly (989%) in 
the proximal descending thoracic aorta near the in- 
sertion of the ligamentum arteriosus. Rarely, coarcta- 
tion occurs in the proximal aortic arch, the lower 
descending aorta or abdominal aorta. '! 

The pioneering work of Crafoord and Nylin® in 
Sweden with that of Blalock and Park? and Gross and 
Hufnagel'? in the U.S.A. demonstrated that excision 
and suture repair of the stenotic aortic segment could 
result in relief of hypertension and restoration of 
normal arterial pulses and pressures in the legs and feet. 
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Despite great interest and much work by many au- 
thors over the past 3 decades, the exact mechanism 
of the hypertension in coarctation has not been as 
clearly established as have the methods of surgical 
treatment. 

This report summarizes experience with five patients 
with abdominal aortic coarctation who exhibited a 
range of anatomic and pathophysiologic variants of 
this anomaly. It reviews also, in outline, pertinent clinical 
and experimental laboratory studies that have been 
directed at the mechanism of the hypertension in this 
disorder and are guides to surgical treatment. 


Case Reports 


Case 1. This 42-year-old white boy (VUH #623086) was born 
prematurely after 7 months’ gestation. He had a birth weight of 4 Ibs. 
15 oz. Hypertension was found incidentally at 2 vears of age but 
remained untreated for the ensuing 12 months. Six months prior 
to admission the patient had a syncopal episode and was found to 
have a blood pressure of 170/100 mmHg. The patient was placed 
on reserpine, 0.2 mg/day, and Vistaril,* 5 cc three times a day, 
but showed poor control of hypertension and persistent irritability. 
Finally, the child was referred for further evaluation due to in- 
adequate blood pressure control. 

Physical examination revealed that the child was well- 
developed and well-nourished with a pulse of 80, a supine brachial 
blood pressure of 140/70 mmHg and a crural blood pressure of 
80/40 mmHg. Funduscopic evaluation. demonstrated increased 
tortuosity of vessels but no hemorrhages or exudates. Examina- 
tion of the chest revealed clear lung fields and a regular cardiac 
rhythm but a grade 2/6 ejection murmur heard best in the third 
intercosial space at the left sternal border. No abdominal tender- 
ness, masses or organomegaly were noted, but a systolic bruit was 
Clearly audible. over the entire epigastrium. Femoral and posterior 
tibial pulses Were weakly palpable. Neurologic examination was 
within normal limits. 
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Fic. 1. Thoracic and abdom- 
inal aortograms (Case 1). 


Initial laboratory investigation revealed the following: hematocrit, 
36%; white blood cell count, 13,100/cumm: creatinine, 0.5 mg/dl: 
BUN, 19 mg/dl, sodium, 137 mEq/liter; potassium, 4.5 mEg/liter; 
chloride, 99 mEg/liter and CO,, 27 mmol/l. The chest x-ray showed 
no evidence of cardiomegaly, abnormalities of the aortic knob or 
rib notching. Electrocardiography was within normal limits. Thoracic 
and abdominal aortography (Fig. 1) demonstrated an abdominal 
aortic coarctation beginning at the level of the diaphragm and 
ending above the celiac axis. No abnormalities were seen in the 
juxtarenal aorta or renal arteries. Renal vein renin determinations 
showed a right renal venous effluent renin activity of 25.38 ng/ml/hr 
and a left renal venous effluent renin activity of 28.67 ng/ml/hr. In- 
ferior venacaval plasma renin activity was 11.32 ng/ml/hr. 1-Sar-8- 
ala-angiotensin II infusion at a rate of 9.3 g/kg/min produced a de- 
pressor response, dropping the brachial blood pressure from 
144/84 mmHg to 129/71 mmHg. | 

At operation an isolated coarctation of the aorta was found just 
above the celiac axis (Fig. 2). Revascularization was obtained by 
placing an aorto—aortic bypass from the descending thoracic aorta 
to the infrarenal aorta using a 10-mm woven Dacron® graft (Fig. 3). 
The patient had an uneventful postoperative course and was dis- 
charged on the ninth postoperative day. 


CASE # 1 


Fic. 2. Diagram of site of 
coarctation as found at oper- 
ation (Case 1). 
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Postoperative evaluation demonstrated equal arm and crural 
blood pressures. Propranolol, 10 mg four times a day, was re- 
quired for blood pressure control in the early postoperative period: 
however, this was discontinued after 4 months. One year after opera- 
tion the patient had repeat aortography, which showed a patent 
graft and aorta with excellent retrograde perfusion of the proximal 
abdominal aorta and renal arteries. Three years after operation the 
patient continues to be normotensive without medications, with 
blood pressure of 104/60 mmHg in arms and legs. 


Comment 


The lesion in this child is a classic example of supra- 
renal abdominal aortic coarctation without accompany- 
ing stenosis of renal arteries. 


Case 2. This 4-month-old white boy (VUH #600940) was ad- 
mitted with a three week history of irritability, intermittent fever 
and five grand mal seizures. He had been the product of an un- 
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Fic. 3. Repair with aorto- 
aortic bypass graft. (Case 1). 
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Fic. 4. Thoracic aortogram shows right renal artery above ab- 
dominal coarctation. There is no opacification of distal aorta or 
left renal artery. (Case 2). 


complicated pregnancy and term delivery. Birth weight was 
6 Ibs. I oz. 

Physical examination revealed a pulse of 160 beats/min. bilateral 
upper extremity blood pressures of 210/155 mmHg, respiratory rate 
of 30/min and a temperature of 37.5?. A grade 3/6 holosystolic 
murmur was heard at the left sternal border with radiation into both 
* lung fields. Abdominal examination showed no audible bruits. 
masses or organomegaly. Upper extremity pulses were 2-4 bi- 
laterally, but femoral, popliteal and pedal pulses were not palpable. 
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Results of the initial laboratory evaluation included a hematocrit 
of 43% and a white blood cell count of 13,000/mm.? Serum electro- 
lyte and renal profile studies showed the following: creatinine, 0.7 
mg/100 ml: sodium, 146 mEq/liter; chloride, 80 mEq/liter: po- 
tassium, 3.2 mEg/liter and CO,, 20 mmol/l. Proteinuria of 3+ 
was noted on urinalysis. The admission chest x-ray showed no rib 
notching, a normal appearing aortic knob and mild cardiac en- 
largement. Pulmonary vascularity was normal. Electrocardiography 
showed left ventricular hypertrophy. 

Two days after admission, the patient underwent cardiac 
catheterization and aortography. No intracardiac defects were found. 
Aortography, however, demonstrated an abdominal aortic coarcta- 
tion beginning below the right renal artery but above the left 
renal artery (Fig. 4). At this point the aorta became hypoplastic 
without opacification of the left renal artery or kidney. 

Following poor control of hypertension with alpha-methyldopa 
therapy, the patient underwent exploratory laparotomy. At opera- 
tion the left renal artery, left kidney and distal aorta were found 
to be hypoplastic (Fig. 5). The distal aorta was 1 mm in diameter. 
Following abdominal exploration, the ischemic left kidney was 
removed. Prior to nephrectomy, however, the venous effluent from 
both kidneys was sampled for plasma renin activity. The left renal 
vein renin activity was 78.25 ng/ml/hr, while the right renal vein 
renin activity was 4.75 ng/ml/hr (Fig. 6). Subsequent study of activ- 
ity in the renal parenchyma showed its renin activity to be 2.6 
X I0 * Goldblatt units/g of renal tissue. Histologic study of the 
excised kidney showed minimal atrophy of tubular cells and a relative 
decrease in the thickness of the medial layer of vessel walls. 

Following an uneventful recovery, the patient was discharged on 
the ninth postoperative day on no medications. However. antihy- 
pertensive medications were reinstituted 2 weeks after discharge 
for control of elevated blood pressures. Since operation, the pa- 
tient has had normal growth and development, although continued 
antihypertensive medications are required for adequate blood 
pressure control. Two years after operation he had a BUN of 13 
mg/dl and a serum creatinine of 0.5 mg/dl. Four years after opera- 
tion his supine brachial blood pressure is 130/84 mmHg and his 
BUN is 16 mg/dl on propranolol, 60 mg three times a day, and 
chlorothiazide, 3.5 cc twice a day. He remains asymptomatic with- 
out any evidence of cardiac or renal dysfunction. 


CASE #2 


i 


Fic. 5. Diagram of site of 
coarctation as found at op- 
eration. Distal aorta was hy- 
poplastic as was left renal 
artery and left kidney. (Case 2). 
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Fic. 6. Plasma renal vein renin activity in LRV and RRV prior to 
left nephrectomy. (Case 2). 


Comment 


The anatomic location of coarctation in this child 
is unique and provides a clinical correlate for a pre- 
vious experimental model of interrenal coarctation.?? 
The mild residual hypertension may be secondary to 
yet undefined disease in the proximal right renal artery. 


Case 3. This 9-year-old white boy (VUH #638707) was found to 
have hypertension when 11⁄2 years old. Evaluation at that time 
revealed an abdominal aortic coarctation with bilateral renal artery 
involvement. The patient was then treated with antihypertensive 
medications for the subsequent 7!2 years, with brachial blood pres- 
sures ranging from 115/80 to 140/90 mmHg. During this period, 
medications used for blood pressure control included hydralazine, 
propranolol, reserpine and Aldactazide.® Except for occasional 
headaches, the child had experienced no symptoms until one year 
prior to operation, when blood pressure control became increas- 
ingly difficult and he noted the onset of claudication. His 
claudication was characterized by thigh and buttocks pain occur- 
ring after walking 100 yards. There were no symptoms of lower 
extremity numbness or weakness on exercise. Antihypertensive 
medication being used at the time of admission included pro- 
pranolol, 40 mg four times a day, Apresoline, 25 mg four times a 
day, guanethidine, 10 mg/day and Aldactazide, one tablet three 
times a day. 

Physical examination revealed that he was well developed, well 
nourished and in no distress. Brachial blood pressure was 175/105 
mmHg supine and 170/110 mmHg upright. Funduscopic evaluation 
showed no hemorrhages or exudates, yet minimal arteriolar 
narrowing was evident. Upon examination of the heart, a regular 
rhythm was found without murmurs. A loud bruit was audible in 
both upper quadrants of the abdomen. Femoral and pedal pulses 
were palpable but diminished bilaterally. Ankle systolic pressures 
at rest were 120 mmHg. 

Initial laboratory examinations showed the following: hematocrit, 
35%: white blood cell count, 5600/mm*; BUN, 13 mg/dl, serum 
creatinine, 0.6/100 ml; sodium, 142 mEq/liter; potassium, 3 mEq/ 
liter: chloride, 100 mEq/liter and CO,, 27.5 mmols/liter. Chest x-ray 
revealed no rib notching and no cardiac enlargement. Electro- 
cardiography showed left ventricular hypertrophy. Abdominal 
aortography (Fig. 7) demonstrated an elongated abdominal aortic 
cearctation extending from the superior mesenteric artery to 3 cm 
above aortic bifurcation. Further. there was severe stenosis of the 
dominant lower right and upper left renal arteries with total oc- 
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Fic. 7. Abdominal aortogram. (Case 3). 


clusion of one left lower pole and two right upper pole accessory 
renal arteries. Renal vein renin assays strongly lateralized to the 
left kidney. Although the right renal venous effluent had a mean 
renin activity of 5.73 ng/ml/hr, the left renal venous effluent had a 
mean renin activity of 17.3 ng/ml/hr. Likewise, split renal function 
studies showed diminished excretory function in the left kidney. 
The right kidney had a creatinine clearance of 153 ml/min, while 
the left kidney had a creatinine clearance of 6 ml/min. 

At laparotomy, the aorta was found to be externally narrowed 
from the superior mesentery artery to 3 cm above the aortic bi- 
furcation (Fig. 8). Operative management in this child is schemati- 
cally represented in Figure 9. The splenic artery and a portion of 
the right hypogastric artery were removed for use as aortic and 
bilateral renal artery patches. Upon opening the aorta, several clefts 
and ridges of fibrocollagenous tissue obstructing aortic flow were 
observed. These ridges of tissue were excised prior to application 
of the renal artery and aortic patches. Histologic study of the excised 
intraluminal aortic tissue revealed it to have scattered mesenchymal 
cells dispersed among dense deposits of collagen. 


CASE # 5 


Fic. 8. Diagram of site of 
coarctation and occlusions 
of renal arteries as seen at 
operation (Case 3). 
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Fic. 10. Aortogram done at age 3 months showing severe stenos's 
of left renal artery. Note normal caliber of aorta. Left nephrectomy 
was done. (Case 4). 
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FiG. 9. Technique of ar- 
terial patch angioplasty 
used in repair (Case 3). 
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Following operation, residual hypertension was managed with oral 
propranolol therapy. Postoperative angiography demonstrated 
patent reconstruction of both the renal arteries and the aorta. Post- 
operative ankle and brachial systolic pressures were equal on 
Doppler ultrasound examination. Repeat angiography one year after 
operation showed continued patency of the reconstructed vessels. 
Residual occlusion of the accessory renal arteries, however, has 
led to mild residual hypertension. Three years after operation blood 
pressures range from 110/70 mmHg to 125/85 mmHg on propranolol, 
10 mg twice a day, and Aldactazide, one tablet per day. Since 
operation there has been complete resolution of previous symptoms 
of lower extremity claudication. 


Comment 


The elongate nature of the coarctation and the mul- 
tiple renal artery stenoses in this child represent the 
most complex anatomic lesion for repair among the 
cases in this series. Intermittent claudication is rarely 
seen in children with coarctation. The continued 
minimal requirement for propranolol therapy is prob- 
ably secondary to the residual right upper pole renal 
ischemia. 


Case 4. This 14-year-old white boy (VUH [384486) was first 
evaluated at age three months for persistent irritability, fever and 
respiratory distress. On physical examination he was found to have 
cuff brachial hlood pressure of 254/150 mmHg, papilledema and 
overt congesti'e heart failure. Initial diagnostic evaluation in- 
cluded an intravenous pyelogram which showed delayed func- 
tion on the left. Arteriographbv (Fie. 10) showed a severe stenosis 
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Fic. 11. Thoracic and ab- 
dominal aortograms at age 
14 years. Note narrowing 
infradiaphragmatic and in- 
frarenal aortic segments 
and stenosis of right renal 
artery. (Case 4). 


of the left renal artery but a normal-size aorta for his age. Following 
left nephrectomy he had a return of blood pressures to normal without 
any antihypertensive medications. Follow-up angiography four years 
later showed mild right renal artery stenosis. His blood pressure 
at that time, however, was 110/80 mmHg. When 11 years old, the 
patient developed frequent headaches and episodes of dizziness. 
Evaluation at that time revealed a blood pressure of 140/106 mmHg. 
Repeat aortography showed a moderate right renal artery stenosis 
and mild narrowing of the abdominal aorta. In addition, however, 
the patient was found to be hyperthyroid and was placed on pro- 
pylthiouracil (PTU), 50 mg three times a day, as well as propranolol 
and Dyazide therapy. Due to good blood pressure control and a 
desire to allow growth to occur prior to operative intervention, the 
child was followed for 2 additional years and readmitted at age 14 
for possible operative management. Antihypertensive medications 
at that time included propranolol, 80 mg twice a day, Dyazide, one 
tablet twice a day, and Prazosin HCl, 2 mg twice a day. There had 
been no symptoms of lower extremity ischemia. 

Physical examination showed him to be well developed and 
well nourished. Vital signs included brachial supine blood pressure 
of 160/80 mmHg, a pulse of 64 beats/min and a temperature of 36.4*. 
Funduscopic evaluation showed minimal arteriolar narrowing. No 
murmurs were noted on cardiac examination. À harsh systolic 
bruit was audible in the right upper quadrant and in the periumbilical 
area. Femoral and pedal pulses were strong and equal bilaterally 
without audible bruits. 

Initial laboratory evaluation included a normal hemoglobin, 
hematocrit and white blood cell count. Serum electrolytes and renal 
profile studies revealed the following: sodium, 141 mEg/liter; 
chloride, 103 mEg/liter; potassium, 3.6 mEg/liters;.CO,. 31 mmols/ 
liter; BUN, 11 mg/dl and creatinine, 0.9 mg/dl. The. chest x-ray 
showed a moderate left ventricular, cardiac coniigucation. The 
electrocardiogram suggested, left ventricular hypertrophy and right 
arterial en'argement. Abdominal and thoracic aortography (Fig. 11) 
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demonstrated a moderate narrowing of the distal descending 
thoracic aorta and abdominal aorta to a level 3 cm above the aortic 
bifurcation. Further, the right renal artery had a moderately severe 
stenosis at its origin. Study of the effect of angiotensin H on hyper- 
tension in this child revealed no blood pressure response to |-sar-8- 
ala-angiotensin If infusion. 

Following completion of the diagnostic evaluation, operative 
management of the right renal artery stenosis and infrarenal aortic 
narrowing was undertaken. Although moderate descending thoracic 
and proximal abdominal aortic narrowing was present, it was not 
felt to be hemodynamically significant. At operation the juxtarenal 
and infrarenal aorta were noted to be externally narrow to a point 3 
cm above the aortic bifurcation (Fig. 12). A long patch angioplasty 
of the infrarenal aorta was carried out using autogenous saphenous 
vein. The right renal artery was reimplanted into the saphenous 
vein patch, which had been used to establish a normal aortic 
luminal diameter. 

Postoperative angiography demonstrated successful renal re- 
vascularization and an infrarenal aorta of normal caliber. Follow- 
ing an uneventful postoperative course, the patient was discharged 
on the eighth postoperative day. Residual hypertension after 
operation required propranolol therapy for control. Six months after 
operation the patient had a supine brachial blood pressure of 130/83 
mmHg, but he continues to require propranolol, 60 mg twice a day, 
and Dyazide, one tablet twice a day. 


Comment 


The mild degree of elongated aortic narrowing in this 


child became more apparent as he grew older. While 


this mild coarctation probably had no hemodynamic. 


‘Significance, it complicated the repair of the accompany- 


ing renal artery stenosis. 


#4 


Fic. 12. Diagram of mild degree 
of aortic narrowing with stenosis 
of renal artery as seen at oper- 
ation (Case 4). 





Case 5. This 39-year-old black man (NGH 0-194906) was ad- 
mitted with a chief complaint of bilateral leg pain for 5 months. 
Initially the patient had pain in his toes after prolonged standing. 
Subsequently, however, his symptoms included calf and posterior 
thigh pain, which was aggravated by exercise. Unlike classic 
claudication, prolonged periods of bedrest were required after 
exercise before the leg pain would disappear. There was no history 
of buttocks pain, impotence or hypertension. 

Physical examination revealed that he was well developed and 
well nourished. Supine brachial blood pressure was 125/80 mmHg. 
Cardiac evaluation was within normal limits, with no murmurs 
demonstrable. A systolic bruit was heard in the periumbilical area 
with radiation into each groin. There was no leg edema or skin 
ulceration. Femoral, posterior tibial and dorsal pedal pulses were 
diminished but present bilaterally. Neurologic examination of 
the lower extremities was normal. 

Laboratory studies showed a hematocrit of 49%, a white blood 
cell count of 6500/mm? and a normal urinalysis. The chest x-ray 
revealed no cardiomegaly or rib notching. Electrocardiography 
was normal. Translumbar aortography demonstrated an isolated, 
severe, hourglass stenosis of the aorta. 4 cm above the aortic bi- 
furcation. No evidence of atherosclerotic disease was found in the 
aorta above this point or in the iliac or femoral systems. 

At operation the aortic wall was normal except for a localized 
thickening with a palpable thrill 4 cm above the aortic bifurcation. 
Upon opening the aorta, at this site there was a diaphragm-like 
fibrous stenosis of the lumen (Fig. 13). There was no evidence of 
atherosclerosis. Revascularization of the lower extremities was per- 
formed by excision of the fibrous diaphragm. thereby restoring the 
luminal diameter of the aorta to normal. Histologic study of the 
excised diaphragm of aortic wall showed it to be lined by endothelial 
cells and to be composed of loosely arranged n vomatous cells. 

Postoperative evaluation showed a right popliteal blood pressure 
of 140/100 mmHg and a left popliteal pressure of 160/100 minHg. 
Simultaneous arm pressure was 122/82. Follow-up evaluation 1 year 
after operation showed no residual symptoms of crural ischemia 
and strong bilateral pedal pulses. 
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Comment 


This case is the clinical correlate of an experir 
model of infrarenal coarctation. The lack of | 
tension is in vivid contrast with the severe hypert 
secondary to suprarenal coarctation in Case 1. 


Studies of the Mechanism of Hypertension 
in Coarctation 


Investigations Prior to World War II 


Earlier work resulted in two opposing views 
cause of hypertension in this disorder. The firs 
mechanical hypothesis, was offered by Blumga! 
his associates in 1931. They suggested that the I 
tension resulted from resistance to arterial flov 
sented by the aortic stricture and the collateral ve 
The second, or renal hypothesis, proposed by 
blatt et al.,? Rytand,?? Steele.” Stewart and Ba 
Page!" and others, is that there is a generaliz: 


crease in vascular resistance due to disturbance ol 


hemodynamics. 


Chronologic Outline of Some of the More Recent S. 


1948. Bing, Handelsman, Campbell, Griswol 
Blalock* studied peripheral vascular resistance 
tients with coarctation and found it not increase 

1949. Sealy and McSwain” described a meth 
experimental coarctation by thoracic aortic insert 
a Lucite® Venturi tube. 

1950. Clatworthy, Sako, Chisholm, Culmei 
Varco’ described a method of experimental co 
tion by surgical “wedging” for constricting the the 
aorta. 

1950. Harris, Sealy and DeMaria” did studies 
tients with coarctation showing no diminution in 
blood flow. 

1950. Young, Sealy and Harris? measured n 


CASE #5 


Fic. 13. Diagram of 
coarctation as seen at 
ation (Case 3). 
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crease in renal blood flow in dogs with experimental 
coarctation. 

1951. Scott and Bahnson” described a method of ex- 
perimental thoracic coarctation with chronic hyper- 
tension and observed disappearance of hypertension by 
removal of kidneys from site below coarctation and 
transplantation of a kidney to a site above (neck). 

1954. Scott, Collins, Langa and Olsen? did studies 
with experimental coarctation models and showed 
further evidence of renal factors in the hypertension: 

1) Progressive development of hypertension in 


brachiocephalic and femoral arteries occurs with 


distal descending and suprarenal aortic coarctation 
(incompatible with purely mechanical hypothesis). 

2) Identical aortic constriction or division below 
renal arteries does not produce hypertension. 

3) Transplantation of a kidney to a new site (groin) 
below a coarctation, either with or without removal 
of other kidney, does not alter existing hypertension 
or prevent its development. 

1954. Harrison and Alton" repeated the experi- 
mental work of Scott and Bahnson? with confirmation 
of their observations. 

1957. Sealy, Harris, Young and Callaway? de- 
scribed the syndrome of abdominal pain with necrotiz- 
ing enteritis after repair of coarctation of aorta. 

1959, Scott, McGee, Youngblood, Killen, Harris and 
Lance? reported the following: 

1) An experimental model for interrenal coarctation 
(transection of abdominal aorta between the right and 
left renal arteries). 

2) Classical progressive carotid and femoral hyper- 
tension developed with this model only after excision 
of the kidney superior to the coarctation (leaving re- 
maining kidney with renal artery below aortic 
transection). 

3) Bypass graft from aorta above coarctation to 
aorta below in this situation with this model restored 
normal arterial pressures. 

4) Measurements of plasma and urinary catechol- 
amines in animals and in five patients before and after 
production or correction of hypertension of coarctation 
were ali within normal ranges. 

5) One to 3 months after induction of hypertension 
by supradiaphragmatic aortic constriction, total bi- 
lateral adrenalectomy with adrenocorticosteroid sup- 
plementation caused only transient postoperative fall 
in hypertension. 

1963— Jackson, Piasecki and Egdal'" described 
experimental coarctation produced in puppies in utero 
by Dacron® ligature constricting the fetal aorta with 
prolonged postnatal survival. 

1967 — Habib and Nanson! described experimental 
coarctation produced by ameroid constrictors applied 
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to descending aorta. They repeated the renal transplant 
studies of Scott and Bahnson?! and concluded that both 
mechanical and renal factors were important in genesis 
of the hypertension. 

1967. Sealy?! reviewed multiple clinical and experi- 
mental studies of coarctation and pathogenesis of the 
hypertension, as a result of which he: 

1) Described a technique of bypass grafting in ex- 
perimental coarctation, which serves to perfuse the 
renal arteries with supracoarctation pulsatile aortic 
flow and eliminates the hypertension. 

2) Suggested an altered ‘‘set’’ of aortic and carotid 
sinus baroceptors in the hypertension of coarctation. 

3) Made studies of the renin-angiotensin II system 
in five patients with coarctation and found elevated 
activity in two and normal activity in three patients. 

4) Described the causal relationship of catechol- 
amines to the diastolic hypertension and the necrotiz- 
ing splanchnic endarteritis which occasionally occur 
after repair of coarctation. 

1969. Van Way, Anderson, Michelakis, Manlove 
and Oates?? found no evidence of renin hypersecretion 
in two patients with coarctation at rest, but renin 
hypersecretion could be demonstrated with postural 
changes, exercise and hypotension. 

1969. Wechsler, Lubash, MacLowry and Glick?! 
in experimental coarctation produced in puppies found 
no evidence of overactivity of the renin-angiotensin 
H system. 

1971. Van Way, Manlove and Michelakis?? used 
dogs with experimental coarctation produced by the 
method of Scott and Bahnson” to test with diazoxide 
stimulation for plasma renin activity and failed to sup- 
port the thesis that there is increased responsiveness 
of the renin-angiotensin II system in the hypertension 
of coarctation. 

1977. Meacham, Dean, Lawson, Petracek, Burn- 
ham, Hollifield, Burney and Scott'® using an experi- 
mental model of interrenal abdominal coarctation 
similar to that described by Scott et al.? in 1959, 
studied variations as in Figure 14 for effects on arterial 
pressures and plasma renin activity and observed 
the following: 

1) In four dogs with subrenal coarctation no hyper- 
tension. developed, and there were no significant 
changes in peripheral or renal vein renin assays. 

2) In five dogs with interrenal coarctation, hyper- 
tension developed in all; there were significant eleva- 
tions of peripheral plasma renin activity in three of 
five and lateratzation of renal vein renin ratios to the 
kidney (left) below the coarctation in all. Removal of 
the kidney (left) below the coarctation abolished the, 
hypertension. 

3) In another group of four dogs with interrenal 
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Fic. 14. Experimental model of abdominal coarctation with vari- 
ations studied for effects on arterial pressure and plasma renin ac- 
tivity. (From Meacham et al.: Study of the renal pressor system 
in experimental coarctation of abdominal aorta. Am. Surg., 43: 
rri TTT) 


coarctation, similar hypertensive responses were ob- 
served. Peripheral plasma renin activity was sig- 
nificantly increased in the group. Renal vein renin 
ratios lateralized to the kidney (left) below the coarcta- 
tion in three of four dogs. Removal of the kidney (righ?) 
above the coarctation had no effect on the: hyper- 
tension. However, an unexpected fall in peripheral! 
eplasma renin activity and in left renal vein activity 
was observed in each subject after right nephrectomv. 

4) Aorto-aortic bypass of the ccarctation caused a 
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significant fall in mean arterial pressure to near base- 
line levels. 

5) Saralasin (1-sar-8-ala-angiotensin II) infusions in 
dogs with interrenal coarctation before and after upper 
and lower nephrectomies gave random results in both 
hypertensive and renin responses. 


Discussion 


The five patients whose case histories are presented 
illustrate several anatomic variations of coarctation of 
the abdominal aorta. Aortic stenosis below the visceral 
arteries was first described by Power? in 1861. May- 
cock? reviewed the small number of cases which had 
been reported up to 1936 and included a patient who 
had complete obliteration of the aorta immediately 
below the renal arteries. A similar case was reported 
by Baylin? in 1939. In 1941 Steele” described a pa- 
tient with brachial hypertension who had severe con- 
striction of the abdominal aorta on angiography for 
about 4 inches beginning just below the diaphragm. 
Autopsy in this patient showed the constriction to be 
above and at the level of the renal arteries. Bahnson, 
Cooley and Sloan? in 1949 reported a patient with 
brachial hypertension who had abdominal coarctation 
studied by angiography and who proved at laparotomy 
to have the right renal artery above and the left renal 
artery below the coarctation. 

Isolated case reports of this anomaly were the rule 
until Morris et al.'* in 1960 reported their large series of 
2] cases. In their series the coarctation involved the 
lower thoracic aorta in four cases, upper abdominal 
aorta in three and lower abdominal aorta in 14 cases. 
Morris suggested that the localized intimal thickening 
in the lesions in the lower abdominal aorta might repre- 
sent a proliferative form of atherosclerosis. This 
may be the pathogenesis of the lesion in our Case 5. 

Maycock?^ suggested that the embryogenesis of con- 
genital coarctations represents an unequal fusion of the 
primitive dorsal aortae with subsequent obliteration of 
one of them. The operative findings in our first four 
cases support the likelihood of developmental arrest as 
etiology. The observation of clefts and ridges of tissue 
forming sulci within the aortic lumen in Case 4 sug- 
gests that embryologic differentiation in this area was 
anomalous and that maturation of the aortic wall media 
was incomplete. 

Some coarctations are caused by fibrous encase- 
ments of the periaortic area and may be classified as 
secondary or àcquired aortic narrowing. No patient 
im tais.study had any evidence of periaortic fibrous 
encasement but, instead, had involvement of relatively 
short aortic segments. The cause of associated stenoses 
and occlusions of renal arteries in Cases 3 and 4 may 
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DISCUSSION 


Dr. JAMES D. Harpy (Jackson, Mississippi): I rise to present 
one additional patient, if 1 may. 

(slide) An 11-year-old white girl was referred to the University 
of Mississippi Hospital in 1970 with an acute, severe left hemiplegia. 
The blood pressure was at times as high as 240/140, and was not well 
controlled with drugs. 

(shde) Coarctation of the abdominal aorta was demonstrated 
by aortography. The gradient across the coarcted site here was 
approximately 150 mm Hg. She gradually improved neurologically, 
and at operation some months later a woven Dacron graft was placed 
from the lower thoracic aorta to just above the aortic bifurcation, 
as shown in this radiograph. Incidentally, this is a recent aortogram, 
taken two or three weeks ago, and note here this large inferior 
mesenteric artery was very small. 

Bypasses from the fabric graft to the renal arteries had been con- 
templated preoperatively, but after the Dacron bypass the pressure 
in the renal arteries was the same as that in the graft and in the distal 
and proximal aorta. Therefore, it was judged the better part of wis- 
dom to avoid bypass to the small renal arteries in this child. Actually, 
the coarctation was not quite as severe at and below the level of the 
renal arteries as it was above the level of the renal arteries. 

(slide) This girl is now 19, has a normal child two years old, and 
has apparently gained her full height of 62 inches. This is a matter 
of some importance, since at follow-up each year she would always 
ask whether the graft was growing longer as she grew taller. Actually 
she has grown only four inches since the age of eleven. Fortunately, 
both her parents are short in stature. 

She has generally been normotensive, but at times she has been 
placed on mild antihypertensive drug therapy. We plan no further 
operative intervention until indicated by some specific development. 


Dr. Henry T. BAHNSON (Pittsburgh, Pennsylvania): I’m amused 
by H. William's conclusions, that are stated similarly in his manu- 
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script, very cautiously stating that the kidney is a major factor in 
the etiology of hypertension of coarctation. I agree there are multiple 
factors that are involved. A chastening fact to the surgeon, at least, 
is that in the groups of patients that have been followed for long 
periods after satisfactory repair of coarctation, there is a high in- 
cidence of persistent hypertension and other evidence of cardio- 
vascular disease. 

Nonetheless, of the various factors, the kidney is dominant, and 
so far out in front that its hard to see what's in second place. I be- 
came convinced of this in the work that Dr. Scott and I did and re- 
ported in 1951. 

Dr. Scott, on the other hand, has demonstrated the qualities that 
have made him such a successful surgical chairman; namely, quali- 
ties of a commanding general and of a surgical investigator— 
commanding general because he was able to convince the troops 
of something that he now says he's not so fully convinced of him- 
self; and surgical scientist because he and his associates have me- 
thodically gone about nailing down these various factors. 

I would like to add one other clinical experiment to the fuel for 
his fire that implicates the kidney. This was a 14-year-old boy we 
treated last summer, and he had only recently become symptomatic 
and aware of the hypertension, which was quite severe. Diastolic 
pressure, even with the maximum drug treatment that could be given, 
ranged between 110 and 130 mmHg. 

He had a coarctation very much like the one that Dr. Scott showed 
in his Case 3, and similar to the one that Jim Hardy has shown, 
involving the midabdominal aorta, but also the orifice of the celiac 
axis, superior mesenteric, and both renal arteries. We treated this 
with a bypass from the diaphragm to the infrarenal area, both of which 
areas were of normal diameters, and were able to relieve the 
hypotension below. We also anastomosed bypasses to the celiac axis, 
superior mesenteric, and both renal arteries. 

All of these worked satisfactorily except that to the right kidnev, 
and for technical reasons we were unhappy with it. In his 
postoperative course his pressure remained quite high, and even 
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be related to the increased thickening of the aortic 
wall in the coarctate zone, with compromise of the 
arterial orifices. Such a process is suspected as the 
cause of persistent hypertension in Case 2. 

In this regard the lesion represented in Case 4 is es- 
pecially interesting. The clinical presentation of aortic 
coarctation in this child is unique and, to our knowl- 
edge, has not been previously reported. When the pa- 
tient was first treated for hypertension by left 
nephrectomy at age 3 months, no evidence of aortic 
or right renal artery involvement was demonstrable. 
During the subsequent 14 years, the distal descending 
thoracic aorta, proximal abdominal aorta and proximal 
right renal artery apparently failed to enlarge normally 
as did the proximal thoracic and distal abdominal aorta. 
Through this lack of growth in these areas, a mild 
aortic coarctation with severe right renal artery 
stenosis ultimately developed, leading to recurrent 
hypertension. Further, the late manifestation of 
coarctation in this child suggests that many children 
treated for apparently isolated renal artery stenosis 
may have a congenital lesion rather than an acquired 
fibromuscular dysplastic lesion. 

In regard to the genesis of hypertension, Case | rep- 
resents the purest model of abdominal coarctation 
without renal artery involvement in this series. Al- 
though renal vein renin assays gave no proof of a renal 
origin of hypertension, the results of l-sar-8-ala- 
angiotensin II (saralasin) infusion are important. By 
substitution of the amino acids of the 1 and 8 position in 
the angiotensin II molecule with sarcosine and alanine, 
respectively, saralasin loses most of the vasopressor 
properties of native angiotensin II. When given by in- 
fusion the drug acts as a competitive inhibitor of cir- 
culating angiotensin II.? When hypertension is of renal 
origin and is sustained by the renin-angiotensin pressor 
system, saralasin infusion will cause a reduction in 
blood pressure by antagonism of this pressor system. 
The depressor response to saralasin infusion in this 
child proves the renal origin of his hypertension. 
Further, by showing a depressor response to saralasin 
infusion, cure of hypertension by renal revasculariza- 
tion was predicted. The resolution of hypertension 
after aorto-aortic bypass underscores the validity 
of these conclusions. 

Clearly, the most interesting yet elusive question 
in aortic coarctation is the origin of the associated 
hypertension. The cure of hypertension by aorto- 


aortic bypass in the child with an isolated suprarenal 


coarctation (Case 1) and the absence of hypertension 
in the patient (Case 5) with the infrarenal coar- tation 
give strong support to experimental studies which 
show a renal origin of hypertensioa. The saralasin 
responsiveness of hypertension in Case 1 further sug- 
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gests that it is an angiotensin H dependent hyper- 
tension. Unfortunately, laboratory investigations have 
not confirmed this hypothesis. On the contrary, dogs 
rendered hypertensive by creating suprarenal aortic 
coarctations have had a pressor response to saralasin 
infusion in our laboratory.'® These animals may have 
angiotensin II mediated secondary hyperaldosteronism 
and hypertension on the basis of volume expansion. 
In such a circumstance, saralasin infusion could 
cause a pressor response yet hypertension still be 
mediated through the renin-angiotensin pressor system. 
Nevertheless, the precise intrarenal mechanism re- 
sponsible for blood pressure elevation in coarcta- 
tion remains undefined, and other pathways for the 
maintenance of hypertension may be responsible. 
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higher than it had been prior to the operation, until we demonstrated, 
as was suspected, that the right kidney was not getting good flow. We 
transplanted this kidney to the right groin and the iliac vessels, with 
quite prompt fall in his pressure, and continued diastolics that are 
now in the range of 65-70. 

It was one additional clinical experiment to add to the extensive 
work that Dr. Scott and his associates have done implicating the 
kidney in the etiology of hypertension. 


Dr. RICHARD H. DEAN (Closing discussion): In closing, there are 
three points which require emphasis. First, our cases strongly 
implicate the kidney as the source of hypertension in aortic 
coarctations. The single case in our series that had no renal 
involvement and was in the suprarenal position had a depressor re- 
sponse to saralasin infusion. Further, he was cured of hypertension 
by aortic revascularization. These facts give strong evidence that the 
hypertension in this patient was not only of renal origin but was 
mediated through the angiotensin pressor system. Once again, this 
clinical experience stresses the problems in using the dog model for 
laboratory evaluation of renovascular hypertension for in a similar 
dog model of suprarenal coarctation we have routinely recorded a 
pressor response to saralasin infusion. The second point our study 
emphasizes is the wide variation in anatomic presentations of aortic 
coarctation. The fact that our fourth case was only discovered after 
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additional growth of normal aorta allowed identification of the mild 
midabdominal aortic coarctation suggests that the anomalous 
maturation may even occur very late in embryologic life. Further, the 
subsequent identification of severe contralateral renal artery stenosis 
in this child underscores the disadvantages of the liberal use of 
nephrectomy in the treatment of secondary hypertension. Our 
experience with childhood renovascular hypertension suggests that 
greater than 50% of children with renal artery stenosis will have 
bilateral involvement and that only half of these patients will have the 
contralateral disease identified during their initial evaluation and 
treatment. This suggests that the stenosis may be progressive and 
again argues against the early use of nephrectomy, for subsequent 
contralateral disease may jeopardize overall renal function. Third, 
the operative management of case 4 warrants comment, The use of 
extensive patch angioplasty in the correction of multiple orificial 
renal artery stenoses and adjoining aortic involvement may even be 
applicable in children at quite young ages. This technique has the 
advantage of leaving the patient with an anatomic repair when late 
reoperation may be necessary and gives the greatest latitude in choice 
for subsequent operative techniques. Finally, none of these patients 
had extrinsic involvement of the aorta by the vascularized fibrous 
proliferation described by some investigators. The absence of 
external fibrous encasement causing an acquired constriction of the 
aorta supports the congenital nature of the lesions in these children. 


Carotid Endarterectomy 


Review of 276 Cases in a Community Hospital 


C. DOYLE HAYNES, M.D.,* RICHARD L. DEMPSEY, M.D. 


Two hundred seventy-six carotid endarterectomies performed 
on 232 patients in a community hospital were reviewed. All 
the surgery was performed in a routine manner utilizing 
systemic heparinization and an indwelling shunt. There were 
three deaths in this series, giving a mortality of 1.08%. 
A transient neurological deficit occurred in seven patients. 
All of these cleared within a 7-day period; this represents 2.5%. 
Only one patient had a permanent deficit. Long-term follow- 
up from 6 months to 9 years showed that the majority of deaths 
occurred from myocardial disease and malignancies. Only 
eight patients later died from stroke. 


INCE THE FIRST CAROTID RECONSTRUCTION by 
Carrea et al. in 1951? and the first carotid endar- 
terectomy by DeBakey et al. in 1953? and the populari- 
zation of the operation by Eastcott and coworkers as it 
is most commonly performed today,? carotid surgery 
has become a rather standard procedure.'! Reviews of 
carotid surgery have been published from medical 
school vascular services®!*?* and from metropolitan 
hospitals, but very little has been written of the results 
from private practice surgery in a community hospital. 
Many of the latter hospitals have the capability to do 
excellent arteriography, and with the advent of vas- 
cular fellowships, there are well-trained vascular sur- 
geons in communities of less than 100,000 population. 
This paper reviews the authors' experiences with 276 
carotid endarterectomies in a community hospital, with 
discussions of the indications of the need for surgery, 
the results of surgery and the complications, morbidity 
and mortality of surgery. Although it has not been 
proven that carotid surgery significantly prolongs sur- 
vival, certainly it is well accepted that the quality of 
survival can be markedly improved by prevention of 
the much dreaded stroke. Research shows that we are 
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not ony preventing strokes but also improving the pa- 
tients' well-being by establishing better blood flow 
to the brain.* This improvement occurs in a significant 
percentage of patients who have greater than 50% 
stenosis of the internal carotid artery. A small number 
of patients are also prevented from having significant 
alteration in their vision. 


Materials and Operative Procedure 


During the past nine years, 1969—1978, a total of 
276 carotid endarterectomies were performed on 232 
patients. Forty-four patients had bilateral carotid sur- 
gery. In all of the bilateral cases, the second surgery 
was delayed at least ten days after the first; in ten of 
these patients, the second side endarterectomy was 
done more than four months later. 

All the operative cases were classified in four cate- 
gories: 1) transient ischemic attacks — classic, 2) com- 
pleted strokes with permanent neurological deficit, 
3) chronic cerebral dysfunction which includes dizzi- 
ness, near syncope, memory loss and personality 
changes, and 4) asymptomatic, to be done when other 
major surgery is planned. Table 1 records the dis- 
tribution of patients within each category. 

Arteriograms were performed in all patients prior to 
operation. These were performed with the patient 
under local anesthesia using the Seldinger technique, 
except in the early years 1969—1972, when a direct 
stick of the left side and axillary stick of the right 
side were used. All patients during the past four years, 
1975-1978, have had complete intracranial studies, 
and some few have had a brain scan if there was any 
questien about intracranial pathology. Over 3000 
arteriogram studies have been performed withou ker 
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TABLE l. Symptoms 





Transient ischemic attack — classic; paralysis 
cleared less than 48 hours 
Right side 56 


Group |: 


Left side 53 
Vision 41 
Total 150 
Group II: Completed stroke; permanent paralysis 
Right side 1 
Left side 0 
Total I 
Group III: Chronic cerebral dysfunction including 
Dizziness 
Near syncope 
Memory loss 
Personality changes 
Total 111 
Group IV: Asymptomatic; other major surgery planned 
Total 14 
Total endarterectomies 276 


death or permanent neurological deficit. Two patients 
had transient weakness of an extremity which cleared, 
and ten patients had vagal reflexes during the 
procedure. Renografin-60® has been the dye of choice. 

Operative procedures were performed with the pa- 
tient under general anesthesia. Good oxygenation and 
blood pressure were maintained during the procedure. 
From 3000 to 5000 units of heparin were given intra- 
venously 3 minutes prior to clamping the artery. All 
patients were temporarily shunted with a simple, sized 
Argyle® shunt with a suture tied in the middle for easy 
removal. In doing the arteriotomy, care was taken to 
ensure that the artery was opened above the stenotic 
area in order to decrease the probability of knocking 
off debris into the cerebral circulation. Backflow was 


.. allowed during insertion of the shunt; and on removing 


the shunt, a clamp was put across the internal carotid 
to flush the debris, if present, into the external carotid 
artery. All arteriotomies were closed with a 5-0 
Dacron? or Prolene® suture. The average total oper- 
ating time was 55 minutes. The shunt was in place for 
an average of 8 minutes, 20 seconds; the longest time 
was 42 minutes, and the shortest time was 5 minutes. 
The total operating time on the artery, including the 
insertion and removal ofthe shunt, averaged 10 minutes 
and 20 seconds. 

There were three deaths within 30 days after endar- 
terectomy. 


Patient Analysis 


The 232 patients who underwent the 276 carotid 
operations included 125 males and 107 females. The age 
distribution is shown in Table 2. It is interesting :o note 
that although there were 17 patients over 8? years old, 
the three deaths occurred in patients under 70 years of 


CAROTID ENDARTERECTOMY 





759 


TABLE 2. Physical Findings of 232 Patients 


Age (per case) 
40—49 6 
50-59 43 
60—69 115 
70-79 95 
80-93 17 
Males 125 
Females 107 
Blood Pressure (per case) 
Greater than 140/90 131 
Less than 140/90 145 
Bruit (per case) 
Neither side 62 
Single side 84 
Both sides 130 


age (Table 2). Blood pressure on admission to the 
hospital was greater than 140/90 in 131 patients and 
less than 140/90 in 145 patients. Physical examination 
revealed bruits on both sides in 130 patients and on 
one side in 84 patients; no bruits were present in 62 
of the operative patients. 


Arteriogram Findings 


The arteriogram findings in the 232 patients revealed 
that 113 patients had some degree of bilateral ob- 
struction. In 87 of these patients, the arteriograms re- 
vealed bilateral internal carotid stenosis or ulceration 
greater than 50% in each side. In one other patient, 
the internal carotid stenosis or ulceration was greater 
than 50% in one side and less than 50% in the other. 
Each of the remaining 24 patients with bilaterial ob- 
struction had one carotid vessel 100% occluded and 
the other more than 50% occluded. It is worth noting 
that these 24 patients tolerated the procedure rather 
well despite such extensive obstruction. One hundred 
nineteen patients had single vessel involvement. The 
arteriogram findings are summarized in Table 3. 


Results of Surgery 


During the early postoperative period 16 patients 
had hematomas of the wound. Four patients had to be 


TABLE 3. Arteriographic Findings of the 232 Patients 


Patients with bilateral internal carotid stenosis or ulceration 
both vessels greater than 50% 88 
one greater than 50%; one less than 50% i 
Patients with one vessel completely occluded; the other 
greater than 50% 24 
less than 50% 0 
Patients with single vessel involvement 
right, greater than 50% 60 
right, less than 50% ~ 3 
left, greater than 50% 35 
teft, less than 50% dE i 


Total 232 
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TABLE 4. Complications 





Hematoma of wound 16 
Required evacuation 8 
Infection l 
Laryngeal edema 3 
Required tracheostomy 2 
Hoarseness 3 
Transient stroke 7 
Permanent stroke 4 
Death from stroke 3 
Bleeding 14 
Significant skin bleeding 10 
Suture line requiring reoperation 4 





taken back to the operating room because of suture line 
bleeding. There were ten patients that had significant 
skin bleeding, but only six of these required suturing; 
in the remainder bleeding stopped after the heparin 
was reversed with protamine. It is interesting that one 
patient who bled three times from his suture line six 
days to six weeks postoperatively was diagnosed defini- 
tively as having leukemia some nine months later; his 
blood picture was abnormal during his first hospitali- 
zation. Only one infection occurred. In three patients 
there was laryngeal edema; two required a tracheos- 
tomy. In neither of these patients was there vocal cord 
paralysis. Hoarseness occurred in three patients; one 
of these had a paralyzed vocal cord, evidently from 
injury to the vagus nerve and probably caused by pres- 
sure from the retractor. Seven transient strokes, which 
cleared prior to the patients' leaving the hospital, and 
one permanent paralysis occurred. There were three 
deaths following surgery; all were related to the cere- 
brovascular system. No patient was lost as a result of 
myocardial disease, and there were no proven myo- 
cardial infarctions either during or after operation. 
Two deaths occurred due to our misinterpretation of 
symptoms as transient cerebral ischemia, when in fact 
the patient had infarction in the brain and an ischemic 
infarct was converted to a hemorrhagic one. The other 
death was due to basilar artery thrombosis. The symp- 
toms of basilar arteriosclerosis were identified prior 
to the operation, but the patient had such significant 
carotid disease that an attempt was made to increase 
the total blood flow to the brain. Autopsy confirmed the 
basilar artery thrombosis. The complications following 
surgery are summarized in Table 4. 


Cognitive and Personality Improvement 
After Carotid Endarterectomy 


The results from a previous study ot 18 patients in 
this group support the conclusions that carotid endar- 
eterectomy not only serves as a prophylactic measure 
against cerebrovascular accidents but also serves to 
improve the quality of life through better cognitive 
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functioning. Carotid endarterectomy patients showed 
remarkable increases in perceptual I.Q.; verbal I.Q. 
showed fewer but still significant changes. It appears 
that about 50-60% of patients improve mentally after 
carotid surgery, and a small percentage show extreme 
improvement. Very few patients have a deterioration 
of mental function. 


Discussion 


There is general agreement that symptomatic pa- 
tients who have arteriographic findings of greater than 
50% involvement or who have an ulcerated plaque 
should be considered for carotid endarterectomy. 
These criteria were met in all cases reported in this 
study. Only 14 among the 232 patients were considered 
asymptomatic. Twenty-four patients in this series had 
one carotid artery completely occluded, and it should 
be noted that not a single patient with occlusion on 
one side was operated on for a stenosis of less than 
50% or an ulcerated plaque on the other side. 

Only 44 patients in this series had bilateral carotid 
endarterectomies. In the other 44 bilaterally affected 
but non-occluded patients, the symptoms cleared when 
the indicated or worse side was operated on. These 
patients have been followed for symptoms referable 
to the second side. Table 5 records the long-term 
follow-up on all patients. 

As noted above, there were three deaths in this series 
of 276 carotid endarterectomies performed on 232 
patients —two caused by converting ischemic into 
hemorrhagic infarcts and one caused by basilar artery 
thrombosis. In addition, there were seven transient 
neurological deficits, and one patient with permanent 
hemiparesis. Three deaths in 276 operations give an 
operative mortality of 1.08%. This operative mortality 
rate and the stroke morbidity rate of 0.3695 are well 
within reasonable limits when compared to results re- 
ported by Thompson, Nunn,? DeWeese, et al.,* 
Fields et al.” and Blaisdell et al.! 

The low operative mortality of this entire series can 
well be explained by our belief that patients who have 
a permanent neurological deficit from completed stroke 
rarely can be helped by carotid surgery. This assump- 
tion is reinforced by the high operative mortality (some 
40%) reported from centers where patients with 
permanent deficits have had carotid surgery. 


TABLE 5. Long-term Follow-up (55 Deaths) 


Heart disease | 32 
Stroke 8 
Malignancies is ll 
Other l 4 
Total $9. 
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With careful preoperative evaluation, competent and 
experienced anesthesia personnel and trained vascular 
surgeons, carotid surgery can be done very safely and 
with apparent benefit to the patient in the community 
hospital. The operative mortality and morbidity for 
carotid surgery need be no greater than for many 
routine surgical procedures today. Many patients will 
not receive the benefit of vascular surgery if the com- 
munity hospital is not interested in providing this 
care. 
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DISCUSSION 


DR. WiLLIAM Hawkins Epwarps (Nashville, Tennessee): 
I agree with Dr. Haynes in his approach to the patient with extra- 
cranial cerebral occlusive disease, and I'm certainly delighted with 
his results, as I’m sure he is. 

I think this paper points up the fact that a well-trained surgeon 
who has vascular training during his residency training program can 
perform this type of surgery in any setting, be ita community hospital 
or a university center. Our residents, after spending several months 
with us on our vascular service, sometimes like to refer to carotid 
surgery as the hernia of vascular surgery. I point out to them that 
as all of us mature as surgeons, we realize that hernias can be very 
complicated and require exacting technique, and as they see more 
carotid endarterectomies, I try to impress on them the importance 
of meticulous technique in this operation, because I think that, 
of all the vascular procedures that we perform, there is no question 
but what technique is of prime importance in this operation. 

Dr. Haynes alludes to arteriography in his manuscript. I might 
just make a comment, in that in our institution we continue to 
perform arteriograms. We have competent radiologists. However, 
it is my impression that the complications with the Seldinger 
technique in arch aortography are higher than those of percutaneous 
retrograde brachial and percutaneous carotid arteriography. We 
obtain excellent diagnostic films. Consequently, we continue to 
perform our arteriograms. 

(slide) We have recently reviewed our experience in carotid endar- 
terectomy; 350 operations with three deaths, with transient neuro- 
logical deficit in four patients, a permanent neurological deficit in two 
patients. There is an occasional case that we have encountered 
in which there has been complete occlusion of the internal carotid 
artery on the symptomatic side, in which we have found stenosis 
of the external carotid and filling of the carotid siphon by collaterals 
and the ophthalmic. I would ask Dr. Haynes if he has encountered 
this in his series. We have found that external carotid endarterectomy 
can relieve symptoms in these cases. 
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There is the occasional patient that presents a technical problem 
to us at the time of endarterectomy; this is the patient with tortuosity 
of the vessel, as well as marked occlusive disease, and evidence 
of an ulcerated plaque. I have never felt that tortuosity per se pro- 
duced symptoms in patients with extracranial cerebrovascular 
disease. The combination, however, creates a problem on insertion 
of an internal shunt and following endarterectomy leaves a vessel 
with a tendency to kink. In such a situation a resection of the proxi- 
mal portion of the diseased vessel, with a reanastomosis of the stump 
of the internal carotid into the carotid, obviates the problem that 
is created once an endarterectomy is done. 

Dr. Haynes in his list of complications listed a rather high incidence 
of hematoma. I would suggest to him that maybe the use of surgical 
clips might help this. 

Finally, in patients with bilateral disease, we have generally 
taken the course of recommending operation in those that are 
symptomatic, recommending operation in those contralateral lesions 
that are stenotic, but have not generally recommended operation 
for ulcerative plaques in an asymptomatic patient. We have, how- 
ever, had patients develop strokes before they were back for 
follow-up. I notice Dr. Haynes reports eight strokes in his follow-up 
period. I wonder if any of these had lesions demonstrated on x-ray. 


Dr. Don G. Hunt (Dallas, Texas): The thing that I would like 
to address myself to this morning briefly is the rather perplexing 
problem of the totally occluded internal carotid artery. In our vas- 
cular service in Dallas in the last four years we have operated on 
15 such patients, and have been successful in opening up 11 out of 
the 15. Of course, I'm talking about opening up the internal carotid 
artery itself, not the external carotid. 

We have had one surgical mortality, and one permanent neuro- 
logical deficit. We have operated upon no patients who have had 
profound strokes. We feel that an aggressive approach should be 
taken toward this problem, and I would like to ask Dr. Haynes if 
in any of the 24 patients he operated on with total occlusion, did 
he actually attack the internal carotid itself? 
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Dr. Jesse E. THOMPSON (Dallas, Texas): I think Drs. Haynes’ 
and Dempsey's results are really quite good. 

(slide) To those of you who may not closely follow the literature 
on carotid endarterectomy, I though perhaps I might put Dr. Haynes' 
data in some perspective. Here is a slide showing several large series 
of patients having endarterectomy for transient ischemic attacks, 
followed for a long period of time. I will address myself to three 
parameters, the first being the operative mortality. 

Here you see 4%, 3.6%, 1.1%, 1%, and 6.1%. Dr. Haynes’ 
mortality was 1.09%, so this is really an excellent result that he has 
reported. 

He has also listed in his manuscript the incidence of operaticn- 
related strokes, which was 2.9%; and although not listed on the slide, 
over all, in most series, the incidence of operation-related strokes 
runs between 2 and 4%. So this also is an excellent figure. 

The long-term strokes when patients are followed—that is, the 
long-term functional results, over ail, in most series average about 
5%. Here you see 5, 4, 5.4, 10.6, and 7; and the incidence of long-term 
strokes which Dr. Haynes reported was 3.696 — again, an excellent 
long-term functional result. 

There have been recent papers in the literature in which the mor- 
tality and morbidity from carotid endarterectomy have been quite 
high, up to 15-20%, and this has been rather discouraging. 

I would just like to emphasize two points from Dr. Haynes’ paper, 
and one I quote from his abstract. He said all of these patients have 
had their operations performed by the two authors. Also, if one 
calculates the data, onc sees that this averages out to about 30 carotid 
endarterectomies per year in their series. To those of us who have 
been involved in developing essentials and guidelines for vascular 
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training programs, it is very encouraging to see the results reported 
this morning, based on specialized training, skillful arteriography, 
skillful anesthesia, and skiliful surgery. 

I think the authors have made their point very well. 


Dr. C. DoYLe HAYNES (Closing discussion): We have had one pa- 
tient that had a completely blocked internal carotid, with stenosis 
of the external carotid, and you could see back filling of the siphon 
on the arteriogram. We did an external carotid endarterectomy, 
and corrected his visual problems that he was having. 

The kink that you were talking about always worries me, and I'd 
like to relate to you one patient who had a very severe kink, and 
we freed this thing up and put the shunt in place and did the endar- 
terectomy, and as we started to pull the shunt out the artery pulled in 
two. Well, fortunately, we had a shunt in place, so we just kind of 
slicked it back together, sewed the artery back together, and 
gradually eased the shunt out, and the patient didn't have any 
trouble. But when you're freeing up that kink, I think you have to 
be very careful not to put a real tight shunt in place. 

Another thing about the shunt: I think one of the most important 
things about the shunt is, be sure and open the artery above the 
stenosis. Trying to put a shunt through the area where the area is 
stenotic is, I think, where people get in trouble with the shunt. We 
really don't have any trouble with our shunt. 

Dr. Hunt, I’m scared to do what you were suggesting. The patients 
that are completely blocked — I would be glad to send those to Dallas, 
if you want to take care of them. But I’m afraid to do that. 

Dr. Thompson, | certainly appreciate your remarks. 
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Lifesaving Partnership, : 
Against Cancer Quackery 
















The anguish associated with cancer is compounded 
by the cancer quack. False hopes—harmful delays— 
devastating expenses—deceptive diagnoses—loss of 
life—these are hazards facing the cancer patient 
desperate enough to seek a cancer quack. 

The problem: how to divert the patient 


from this tragic encounter. 

As medical guide, family counselor, trusted 
friend—you, Zoctor, play a major role in the 
fight against cancer quackery. 

We are here to serve as your partner. 

Our National Office maintains an up-to-date central 
clearinghouse for materials on unproven methods of 
cancer diagnosis and treatment. This is a unique operation 
and the principal source of such information in the 
country. Its services are widely used. Hundreds of 
inquiries are received and answered from all 
segments of the community, from coast to coast. 

To trigger grass-roots action, we have 
formulated a model State Cancer Remedy 
Act designed to control the promotion and 
sale of unproven methods of cancer 
management. This has helped to inspire 
some 20 states to enact or consider 
legislation against cancer quackery—with 
active support from the medical 
community. Copies of the model act, as 
well as copies of laws in effect, are available 
through our National and Division offices. 

In these actions against cancer quackery, 
as in all our efforts against cancer, ours 
is a lifesaving partnership. 
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ANCEF gets to the site 


cefazolin sodium 


(lyophilized) 











to help eliminate h 


e e 
infections’ 
Most infections can be treated with 500 mg. 
or | gram of Ancef every 8 hours. 


*“Ancef is indicated in the treatment of the following 


serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic 
streptococci. 
Injectable benzathine penicillin is considered to be the 
drug of choice in treatment and prevention of streptococcal 
infections, including the prophylaxis of rheumatic fever. 
'Ancef is effective in the eradication of streptococci from 
the nasopharynx, however, data establishing the efficacy of 
‘Ancef’ in the subsequent prevention of rheumatic fever are 
not available at present. 


Urinary tract infections due to Escherichia colt, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 


Skin structure infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant), group A beta- 
hemolvtic streptococci and other strains of streptococci. 


Biliary tract infections due to Escherichia coli, various strains 
of streptococci, Proteus mirabilis, Klebsiella species, and 
Staphylococcus aureus. 

Bone and joint infections due to Staphylococcus aureus. 


Genital infections (1.e., prostatitis, epididymitis) due to 
Escherichia coli, Proteus mirabilis, Klebsiella species, and some 
strains of enterococci. 


Septicemia due to Streptococcus pneumoniae (formerly D. 
pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), Proteus mirabilis, Escherichia coli, and 
Klebsiella species. 


Endocarditis due to Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic 
streptococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to 'Ancef. 





IM 
CEFAZOLIN SODIUM 


(LYOPHILIZED) 


brand of sterile 


Injection: 250 mg., 500 mg., and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Contraindications: ANCEF (STERILE CEFAZOLIN SODIUM, 
SK&F)IS CONTRAINDICATED IN PATIENTS WITH KNOWN 
ALLERGY TO THE CEPHALOSPORIN GROUP OF ANTI- 
BIOTICS, 
Warnings: BEFORE CEFAZOLIN THERAPY IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE CONCERNING 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALO: 
SPORINS AND PENICILLIN, CEPHALOSPORIN C DERIVA- 
TIVES SHOULD BE GIVEN CAUTIOUSIY IN PENICILLIN- 
SENSITIVE PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REOUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients have 
been reported to have had severe reactions (including anaphylaxis} to 
both drugs. 

Anv patient who has demonstrated some form of allergy. particularly 
to drugs, should receive antibiotics cautiously, No exception should be 
made with regard to "Áncef. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 


Usage in Infants: Safety for use in prematures and infants under | 
month of age has not been established. 


Precautions: Prolonged use of ‘Ancef may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patient is 
essential, 

When 'Ancef' is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urine 
of patients on 'Ancef has occurred with Clinitest® tablets solution. 
Adverse Reactions: The following reactions have been reported: 
Hypersensitivity: d fever, skin rash, vulvar pruritus, and cosine 
philia have occurred. Blood: Neutropenia, leukopenia, thrombocy- 
themia and positive direct and indirect Coombs tests have occurred, 
Hepatic aud Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Gastrointestinal: Nausea, anorexia, 
vomiting, diarrhea, oral candidiasis (oral thrush) have been reported. 
Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration, Phlebitis at site of eas has been 
noted. Other reactions have included genital and anal pruritus, genital 
moniliasis, and vaginitis, 


How Supplied: Ancef® (sterile cefazolin sodium, SK&F) — supplied in 
vials e 'quivalent to 250 mg., 500 mg., or 1 gram of cefazolin; in "Piggv- 
back" Vials for intravenous admixture equivalent to 500 mg. or | gram 
of cefazolin; and in Pharmacy Bulk Vials equivalent to 5 grams or 
I0 grams of cefazolin, 
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Don't hesitate to use... 


Talwin LACTATE 


brand of 


pentazoci Nne lactate injection, NF ; 


Relieves Pain of a Moderate to Severe Nature. 
Over 1 billion parenteral and oral doses used worldwide. 


Infrequent Morphine-like Adverse Effects: 
W Severe respiratory depression E Constipation E Hypotension E Urinary retention 


While others such as nausea and dizziness are more common. 


RARELY REPORTED REACTIONS include those of a psychiatric nature. Even the most acute CNS reactions— 
hallucinations (usually visual)—have cleared spontaneously within a period of hours. Such patients should be closely 
observed. There have been instances of psychological and physical dependence on Talwin in patients with a history of 
drug abuse. Such patients should be closely supervised when long-term therapy is contemplated. See paragraph on drug 


dependence on next page. 


Pain relief proven: 


Clinical procf of efficacy was determined 
in a wide variety of disease entities." 
Cardiovascular: Of 142 patients, 84% had excellent :o good relief. 


Gastrointestinal: Of 134 patients (including those with malignancy), 
90% had excellent to good relief. 


Malignancy: Of 214 patients, 82% had excellent tc good relief. 
Urology: Of 232 patients, 72% had excellent to good relief. 
Miscellaneous: Of 245 patients, 80% had excellent to good relief. 


' All doses of Talwin. (30 mg Talwin lactate was the most common dose used.) Data on file at Winthrop Laboratories 
See following page for brief summary including warnings, adverse reactions, patient selection, and prescribing and precautionary recommendations 
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Potent — Dependable —Analgesic 


Talwin LACTATE 


brand ot . 
pentazocine lactate injection, NF 


Relieves pain of a moderate 
to severe nature. 





Please consult full prescribing information 
before prescribing. A summary follows: 

Taiwin is intended for the relief of moder- 
ate to severe pain. 30 mg is usually as 
effective an analgesic as morphine 10 mg 
or meperidine 75 to 100 mg. The duration 
of analgesia may sometimes be less than 
that of morphine. Anaigesia usually occurs 
within 15 to 20 minutes after intramuscular 
or subcutaneous injection and within 2 to 
3 minutes after intravenous injection. Tal- 
win is a weak narcotic antagonist with seda- 
tive activity. Talwin may also be used for 
preoperative or preanesthetic medication 
and as asupplement to surgical anesthesia. 


CONTRAINDICATION 
Hypersensitivity to pentazocine. 


WARNINGS 

Drug Dependence. Special care should be 
exercised in prescribing pentazocine for 
emotionally unstable patients and for those 
with a history of drug misuse. Such patients 
Should be closely supervised when long- 
term therapy is contemplated. There have 
been instances of psychological and physi- 
cal dependence on Talwin in patients with 
such a history and, rarely, in patients with- 
out such a history. Abrupt discontinuance 
following the extended use of parenteral 
Talwin has resulted in symptoms such as 
abdominal! cramps, elevated temperature, 
rhinorrhea, restlessness, anxiety, and 
lacrimation. Even when these occurred, 
discontinuance has been accomplished 
with minimal difticulty. In the rare patient 
in whom more than minor difficulty has 
been encountered, reinstitution of paren- 
teral Talwin with gradual withdrawal has 
ameliorated the patient's symptoms. Sub- 
stituting methadone or other narcotics for 
Talwin in the treatment of the Talwin absti- 
nence syndrome should be avoided. 


In prescribing parenteral Talwin for chronic 
use, particularly if the drug is to be self- 
administered, the physician should take 
precautions to avoid increases in dose and 
frequency of injection by the patient and to 
prevent the use of the drug in anticipation 
of pain rather than for the relief of pain. 


Just as with all medication, the oral form of 
Talwin is preferable for chronic administra- 
tion. 


Tissue Damage at injection Sites. Severe 


sclerosis of the skin, subcutaneous tissues,. 


and underlying muscle have occurred at 
the injection sites of patients who have re- 
ceived multiple doses of pentazocine lac- 
tate. Constant rotation of injection sites is, 
therefore, essential. In addition, animal 
studies have demonstrated that Talwin is 


tolerated less well subcutaneously than 
intramuscularly. 


Head injury and Increased Intracranial 
Pressure. Talwin may elevate cerebrospinal 
fluid pressure. This may be markedly ex- 
aggerated in the presence of head injury, 
intracranial lesions and a preexisting in- 
crease in intracranial pressure. Talwin may 
obscure the clinical course of patients with 
head injuries. Talwin should be used with 
extreme caution in such patients and only 
if its use is deemed essential. 


Usage in Pregnancy. Safe use of Talwin 
during pregnancy (other than labor) has 
not been established. Although no terato- 
genic or embryotoxic effects have been re- 
ported in animals, Talwin should be admin- 
istered to pregnant patients (other than 
labor) only when potential benefits out- 
weigh possible hazards; and cautiously in 
labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic 
dosage, rarely, transient hallucinations 
(usually visual), disorientation, and con- 
fusion may occur. Observe such patients 
carefully and check vital signs. Use caution 
if the drug is reinstituted since the acute 
CNS manifestations may recur. 


Usage in Children. Not presently recom- 
mended under 12. 


Ambulatory Patients. Since sedation, dizzi- 
ness, and occasional euphoria have been 
noted, ambulatory patients should be 
warned not to operate machinery, drive 
cars, or unnecessarily expose themselves 
to hazards. 


PRECAUTIONS 

The possibility that Talwin may cause respir- 
atory depression should be considered. 
Talwin should be used with caution in pa- 
tients with respiratory depression, severely 
limited respiratory reserve, bronchospasm, 
cyanosis, renal or hepatic dysfunction. 
Caution should also be used with patients 
prone to convulsive disorders and those 
about to undergo biliary surgery. As with 
other strong analgesics, use with caution 
in patients with myocardial infarction who 
have nausea or vomiting. Patients previ- 
ously given narcotics. including meth- 
adone, may experience withdrawal symp- 
toms after receiving Talwin. 


ADVERSE REACTIONS 

The most commonly occurring reactions 
are: Nausea, dizziness or lightheadedness. 
vomiting, euphoria. 


Dermatologic Reactions: Soft tissue indur- 
ation, nodules, and cutaneous depression 
can occur at injection sites, Ulceration 
(sloughing) and severe sclerésis of the 
skin and subcutaneous tissues (and, rarely, 
underlying muscle) have been reported af- 
ter multiple doses. V 


‘infrequently occurring reactions are: 


respiratory: respiratory depression, dysp- 
nea, transient apnea in a small number of 


newborn infants whose mothers received 


Talwin during labor; cardiovascular: circula- 


SIA 
tory depression, shock, hypertension; CNS 
effects: sedation, alteration of mood 
(nervousness, apprehension, depression, 
floating feeling), dreams: gastrointestinal: 
constipation, dry mouth; dermatologic in- 
cluding local: diaphoresis, sting on injec- 
tion, flushed skin including plethora, der- 
matitis including pruritus; other: urinary 
retention, headache, paresthesia, altera- 
tions in rate or strength of uterine con- 
tractions during labor. 


Rarely reported reactions include—-neuro- 
muscular and psychiatric: muscle tremor, 
insomnia, disorientation, hallucinations: 
gastrointestinal: taste alteration, diarrhea 
and cramps; ophthalmic: blurred vision, 
nystagmus, diplopia, miosis; hematologic: 
depression of white blood cells (especially 
granulocytes), which is usually reversible, 
moderate transient eosinophilia: other: 
tachycardia, weakness or faintness, chills, 
allergic reactions including edema of the 
face, toxic epidermal necrolysis. 


DOSAGE AND ADMINISTRATION 
Adults, Excluding Patients in Labor. The 
recommended single parenteral dose is 30 
mg by intramuscular, subcutaneous, or in- 
travenous route. This may be repeated 
every 3 to 4 hours. Doses in excess of 30 
mg intravenously or 60 mg intramuscularly 
or subcutaneously are not recommended. 
Total daily dosage should not exceed 360 
mg. 


See Warnings in package insert as to rec- 
ommended sites and routes of administra- 
tion. 


Patients in Labor. A single, intramuscular 
30 mg dose has been most commonly 
administered. 


CAUTION. Talwin should not be mixed in 
the same syringe with soluble barbiturates 
because precipitation will occur. 


OVERDOSAGE 

Oxygen, parenteral naloxone, intravenous 
fluids, vasopressors, assisted or controlled 
ventilation, and other supportive measures 
should be employed as indicated. Talwin 
is not subject to narcotic controis. 


HOW SUPPLIED 

Uni-Amp* — Individual unit dose ampuls of 
7 mi (30 mg), 1% ml (45 mg), and 2 mi (60 
mg) in boxes of 25. 


Ampuls of 1 ml (30 mg), 1% ml (45 mg), 
and 2 ml (60 mg) in (nested) boxes of 25. 


Each 1 mi contains pentazocine lactate 
equivalent to 30 mg base and 2.8 mg 
sodium chloride, in water for injection. 


Multiple dose vials of 10 ml, each 1 ml corn- 
taining pentazocine lactate equivalent to 
30 mg base, 2 mg acetone sodium bisulfite, 
1.5 mg sodium chloride, and 1 mg meth yi- 
paraben as preservative, in water for iniec- 
tion. Boxes of 1. 


90 PARK AVENUE 
NEW YORK, N.Y. 10016 
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D: edopaPusiti c 
from a Negative. - 


Trauma, sepsis, injury, and disease are all catabolic processes 
that can deplete the body's nitrogen reserves. Aggressive 
nutritional support should be provided to restore a positive 
nitrogen balance. 
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Deca-Durabolin i is a powerful anabolic steroid which promotes tissue-building 


processes and reverses catabolism. Used as an adjunct to other modes of 
nutritional therapy, Deca-Durabolin may help to develop a positive nitrogen 
balance. Its high anabolic/androgenic ratio allows the employment of doses that 









E . BRIEF SUMMARY: Please consult full product information in the package 
zo. insert before prescribing. 











NAS/NRC review panels have classified Deca- 
Durabolin possibly effective in the treatment of those 
conditions in which a potent tissue-building or protein- 
sparing action is desired (e.g. pre and post surgical care, 
burns). 



































ONTRAINDICATIONS: 
:. Male patients with carcinoma of the prostate or breast. 2. Carcinoma of the 
-breast in some females. 3. Pregnancy, because of masculinization of the fetus. 
_4, Nephrosis or the nephrotic phase of nephritis. 
-WARNING: Anabolic steroids do not enhance athletic ability. 
PRECAUTIONS: 
1. Hypercalcemia may develop both spontaneously and as a result of hormonai 
therapy in women with disseminated breast carcinoma. If it develops while on 
"this agent, the drug should be stopped. 2. Caution is required in administering 
these agents to patients with cardiac, renal or hepatic disease. Edema may 
occur occasionally. Concomitant administration with adrenal steroids or ACTH 
may add to the edema. 3. if amenorrhea or menstrual irregularities develop 
the drug should be discontinued until the etiology is determined. 


Dosage of the anticoagulant may have to be decreased in order 
to maintain the prothrombin time at the desired therapeu- 

tic level. 5. Anabolic steroids have been shown to 
alter glucose tolerance tests. Diabetics should 

be followed carefully and the insulin or oral 





4. Anabolic steroids may increase sensitivityto oral anticoagulants. 


provide significant anabolic effects with reduced risk of androgenic effects. 


-Durabolin 


androlone decanoate Injection, NF 


hypoglycemic dosage adjusted accordingly. 6. Anabolic steroids should be 
used with caution in patients with benign prostatic hypertrophy. 7. Serum 
cholesterol may increase during therapy. Therefore, caution is required in 
administering these agents to patients with a history of myocardial infarction or 
coronary artery disease. Serial determinations of serum cholesterol should be 
made and therapy adjusted accordingly. 
ADVERSE REACTIONS: 
1. in Males: a. Prepubertal: 1) Phallic enlargement, 2) Increased frequency of 
erections, b. Post-pubertal: 1) inhibition of testicular function and ‘oligospermia, 
2) Gynecomastia. 2. in Females: a. Hirsutism, male pattern baldness, deepening. 
of the voice and clitoral enlargement, These changes are usually irreversible | 
even after prompt discontinuance of therapy and are not prevented by 
concomitant use of estrogens, b. Menstrual irregularities, c. Masculinization of 
the fetus. 3. In Both Sexes: a. Nausea, b. Increased or decreased: libido, c, Acne 
(especially in females and prepubertal males), d. Inhibition of gonadotropin 
secretion, e. Bleeding in patients on concomitant anticoagulant therapy, f. 
Premature closure of epiphyses in children. 4. Alterations in these clinical 
laboratory tests: a. The metyrapone test, b. Glucose tolerance test, c. The 
thyroid function tests: a decrease in the PBI, in thyroxine-binding capacity and 
radioactive iodine uptake, d. The electrolytes: retention of sodium, chlorides, 
water, potassiurn, phosphates and calcium, e. Liver function tests: 1) increased 
serum cholesterol, 2) Suppression of clotting factors Il, V. VIL and X. 5. There 
have been rare reports of hepatocellular neoplasms and peliosis hepatis in 
association with long-term androgenic-anabolic steroid therapy. 
SUPPLIED: 
Deca-Durabolin (in sterile sesame oil sotution for intramuscular injection) is 
avaitable in a potency of 50 mg. /cc. with 10% benzyl alcohol (preservative): 

1 cc. ampuls, box of 4. NDC 3$ 0052-0696-14 

2 cc. multiple dose vial. NDC # 0052-0696-02 
Aiso available in a potency of 100 mg./cc. with 10% benzyl alcohol 
(preservative): 

2 cc. multiple dose vial. NDC 3: 0052-069 7-02 
CAUTION: 
Federal law prohibits dispensing without prescription. 
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ROX! SKIN 





The new PROXIMATE Disposable 
Skin Stapler offers an instrument 
with unique advantages superior to 


any other in the field 


The PROXIMATE disposable skin 
stapler is engineered to precise 
surgical requirements of reliability, 
speed, control and placement, ease 
of use and comfort. It avoids the 
disadvantages of current devices and 
provides benefits for the surgeon, 
nurse and patient, as well as the 
hospital. The staple extractor is also 
designed for easy use and patient 


comfort. 
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PROXIMATE skin stapler is a single-use, 
disposable instrument with preloaded 
staples. Thus it is c2z2able of completing 
most procedures withcut the loading or 
reloading problems o: conventional de- 
vices. Itis always ready for immediate use. 


STAPLER 


: Se 
teste... OI Aj 7 
USE Sa ary: RISE C 4 


Made of space-age materials, the 
‘ROXIMATE Disposable Skin Stapler 
weighs much less than conventional skin 
staplers and requires less force to fire. 
Minimal weight and force, smooth trigger 
action and excellent visibility, provide 
more natural work angles for optimum 
control and accurate placement. 


Trademark 
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FAST 


Fully automatic. No precocking. No pre- 
loading. No waiting for conventional de- 
vices in use by other surgeons to be 
autoclaved and cooled. You are handed 
a fresh, new sterile instrument for your 
personal use for each procedure, just 
like an ETHICON*needie/suture armed 
in a needleholder, ready for use. 


NO MAINTENANCE 


Unlike reusable devices, the PROXIMATE 
dispos3bie skin stapler requires no serv- 
icing--no time out fcr repairs, no clean- 
ing, scrubbing, lubricating, wrapping or 
resterilization 
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When 
seconds 
count, 


count on 
the first. 


Plasmanate: plasma protein fraction (PPF) 
provides fast, predictable volume expan- 
sion in hypovolemic shock. It saves whole 
blood, eliminates crossmatching and refrig- 
eration requirements. Cutter developed 
PPF first...and the Plasmanate: brand is 
still number one. 


Plasmanate 


Plasma Protein Fraction (Human) 
5%, USP 


Cutter Biological & E 


The leader in human plasma fF 
fractions $ 

















Plasmanate 


Plasma Protein Fraction (Human) 
596 USP 


Summary of Prescribing Information 


DESCRIPTION Each 100 ml of Plasma 
Protein Fraction (Human), 5% U.S.P. — 
Plasmanate*—contains 5.0 g selected 
plasma proteins, 0.46 g sodium chloride 
U.S.P, and 0.25 g sodium acetate 
U.S.P it is buffered with sodium car- 
bonate and stabilized with 0.004 M 
sodium caprylate and 0.004 M 
acetyltryptophan. The plasma proteins 
consist approximately of normal human 
albumin, 88%; alpha globulin, 7%; and 
beta giobulin, 5% as determined by 
electrophoresis. The concentration of 
these proteins is such that this solution 
is isooncotic with normal human 
plasma and is isotonic. The approxi- 
mate concentrations of the significant 
electrolytes in Plasmanate* are: 
sodium, 145 mEq per liter; potassium, 
0.25 mEq per liter and chloride, 85 mEq 
per liter. 

ACTIONS !n normal human volunteers, 
Plasmanate* has resulted in an in- 
creased blood volume which has lasted 
up to forty-eight hours. Clinical experi- 
ence has indicated that it is an ade- 
quate replacement for human plasma 
in the treatment of shock and is a suitable 
means of providing human proteins for 
their osmotic effect. 


CONTRAINDICATIONS Plasmanate* is 
contraindicated for use in patients on 
cardiopulmonary bypass. Severe hy- 
potension has been reported in such 
patients when given Plasma Protein 
Fraction. 

Plasma Protein Fraction may be 
contraindicated in patients with severe 
anemia, congestive heart failure, or 
increased blood volumes. 
PRECAUTIONS Rapid infusion of 
Plasmanate* (greater than 10 mi/ 
minute) has produced hypotension in 
patients undergoing surgery or in the 
pre- or post-operative period. Blood 
pressure should be monitored during 
use and infusion slowed or ceased if 
sudden hypotension occurs. 

Plasmanate* does not provide coag- 
ulation factors and therefore does not 
correct disorders of coagulation. 


ADVERSE REACTIONS Hypotension 
may occur, particularly following rapid 
infusion or intra-arterial administration 
to patients on cardiopulmonary bypass. 
The blood pressure may normalize 
“spontaneously after the slowing or dis- 
continuation of the infusion. Vasopres- 
sors will also correct the hypotension. 
Flushing, urticaria, back pain, nausea 
and headache have been occasionally 
reported by conscious patients. 


HOW SUPPLIED Plasmanate’ is avail- 
able in a 50 ml via! (pediatric size) and 
250 and 500 mi flasks complete with 
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the wide variety of diseases and ca ns that hav 
been successfully 1 throug! P vascular anas- 
tomoses performed with a new s dani ng instrument 
originated and perfected by Dr. R 


The extensive experiences of the authors with ves- 
sel suturing equipment have extended the use of 
these instruments beyond the repair and icd 

struction of vessels. to other areas of surgery. For 
example, use of the Inokuch: stapling instrument 
has made possible the free ti ransplantation of intes- 
tine as a reconstruction of the cervical esophagus. 


A highlight of the book is a discussi on ie the many 
problems and difficulties which arise in porlacaval 
shunt for portal hypertension. The aede have 
realized success in this operation and describe a 
new technique—left gastric venous-caval shunt. 


This highly descriptive book contains details on 
the design of the Inokuchi vascular stapler and 
step-by-step instructions on its use and applica- 
tions. Many of the operations performed utilizing 
the device are discussed, describing the 
techniques used and giving case histories. 
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- Current Management of Atrial Myxoma with Emphasis on a 
New Diagnostic Technique 


JAMES S. DONAHOO, M.D., JAMES L. WEISS, M.D., TIMOTHY J. GARDNER, M.D., 
NICHOLAS J. FORTUIN, M.D., ROBERT K. BRAWLEY, M.D. 


Sixteen patients aged 22-64 years have undergone removal 
of atrial myxoma at the Johns Hopkins Hospital. The first two 
patients had myxomas removed by closed surgical approach, 
and both died. Fourteen consecutive patients have undergone 
operation with the aid of cardiopulmonary bypass, and all 
survived. There has been one late death unrelated to myxoma. 
Current surgical approach is excision of the tumor and its 
stalk or base and resection of the portion of intra-atrial 
septum to ensure complete removal. Recently a new diagnostic 
technique of two-dimensional phased array real time echo- 
cardiography has been used in four patients, including a preg- 
nant woman, to confirm the clinical diagnosis of atrial myxoma. 
This technique provides a two-dimensional view of both atria 
and ventricles in cross section or sagittal view. This nonin- 
vasive method is painless, is independent of cardiac function 
and carries no risk or radiation hazard. The two-dimensional 
echocardiogram is superior to the standard one-dimensional 
or M-mode echocardiogram for diagnosis of myxoma in that it 
can evaluate simultaneously both right and left atria, can 
detect smaller space-occupying lesions because of better 
resolution and can more readily determine the size of the 
lesion and its stalk, can evaluate the mobility of the tumor and 
can determine more accurately the extent of tumor obstruction. 
Because of these qualities, we have relied on two-dimensional 
echocardiography as the definitive diagnostic procedure for 
detection of atrial myxoma. Currently operation for atrial 
myxoma is performed without cardiac catheterization or 
angiocardiography. 


LTHOUGH CARDIAC NEOPLASMS are not common 
forms of heart disease, in many instances they 
represent a completely curable disease process; be- 
cause of this, the importance of early diagnosis of 
tumors of the heart cannot be overemphasized. This 
is especially true of atrial myxoma, the most common 
type of cardiac tumor, which represents approximately 
half of all primary cardiac neoplasms.*? In 1953 
Bahnson and Elliott? reported from this institution 
one of the first surgical removals of an intracavitary 
myxoma, and although the patient died 3/2 weeks 
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Association, December 4—6 1978, Hot Springs. Virginia. 
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after the operation, the feasibility of the operative pro- 
cedure was demonstrated. Since the first successful 
operation for a left atrial myxoma, which utilized extra- 
corporeal circulation, was performed by Crafoord in 
1954,? the surgical approach to cardiac myxoma has 
been standard treatment for this life-threatening dis- 
order. Because of the excellent surgical results asso- 
ciated with the removal of cardiac myxoma, the im- 
portance of early diagnosis and treatment is paramount. 
The purpose of this report is to review our experience 
with atrial myxoma, describe our current surgical ap- 
proach and emphasize a new noninvasive diagnostic 
technique, the two-dimensional echocardiogram. 


Clinical Material 


From 1952 through 1978, 16 patients have under- 
gone surgical removal of atrial myxoma at the Johns 
Hopkins Hospital. There were 11 females and five 
males. Ages ranged from 22 to 64 years, with a mean 
age of 47 years. Fifteen of the patients had left atrial 
myxoma; there was one right atrial myxoma. Ín no 
instances were ventricular or multiple myxomas found. 
The clinical symptoms were related to valve obstruc- 
tion in 14 of the 16 patients. One patient had the pre- 
senting symptoms as a peripheral arterial embolism, 
and one presented with a polyarteritis syndrome. 
Physical findings in most of the patients were related to 
heart valve obstruction. The clinical diagnosis was con- 
firmed by angiography in 12 patients and by mitral valve 
exploration in one patient, and in three patients the 
diagnosis was confirmed by echocardiographic means 
alone. Unusual circumstances in these 16 patients in- 
cluded one patient who was a Jehovah's Witness and 
would not accept blood transfusions and one 26-year-" 
old woman who was 20 weeks pregnant at the time of 
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Fic. 1. The aorta is clamped, and the myxoma is exposed. A portion 
of the atrial septum is excised at the attachment of the pedicle. 


diagnosis. All 16 patients, underwent surgical removal 
of the tumor. Two patients underwent operation 
without the benefit of cardiopulmonary bypass, 
and in the remaining 14 patients, cardiopulmonary 
bypass was utilized. 

Current surgical technique includes a median ster- 
notomy incision. After heparinization, the aorta and 
both venae cavae are cannulated and the patient is core 
cooled to 28? with the use of a heat exchanger. Prior to 
manipulation of the heart, the aorta is clamped and 
500 cc of 4? potassium chloride solution are injected 
into the root of the aorta to produce hypothermic 
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Fic. 2. The atrial defect created by excision of the tumor attachment 
is repaired primarily. If large, a patch may be used for the atrial repair. 


DONAHOO AND OTHERS 


Ann. Surg. e June 1979 


Fossa ovalis 


Sht atriom . 


» 3 








weft atrium 


A Se Tf -s 
a A Gh, 


Fic. 3. If the tumor has a large, broad-based attachment to the atrial 
septum, this is better approached via a right-sided exposure. The 
fossa ovalis is more easily exposed through a right atriotomy, and the 
base of the tumor is readily excised. 
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cardiac arrest. The surgical technique is illustrated in 
Figures 1-3. The myxoma is removed in toto, the stalk 
is removed and any portion of atrial septum is excised 
to ensure complete removal. The atrial septum is re- 
paired by primary suture or insertion of an appropriate 
size prosthetic patch. Occasionally a second incision 
is made in the right atrium to facilitate exposure of the 
stalk and atrial attachment of the tumor. 


Results 


There have been two hospital deaths in the series, 
occurring in the first two patients who were operated on 
without the benefit of cardiopulmonary bypass. One 
patient died 3% weeks postoperatively of renal failure, 
and the second patient died intraoperatively of tumor 
embolism and aortic obstruction. Among the 14 pa- 
tients who have undergone operation with the aid of 
cardiopulmonary bypass there have been no hospital 
deaths. One patient experienced complete heart block 
and requires a permanent pacemaker, and one patient 
developed a late mediastinal wound infection which 
required revision of the sternotomy incision. These 
patients P^ve been followed from five months to 22 
years. Tko; has been one late death at five years; 
a postmoriem exam revealed no recurrent tumor. The 
remaining patients are aiive and well. 


Discussion 


Since the first successful surgical removal of an atrial 
myxoma by Crafoord in 1955, the feasibility of suc- 
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cessful removal of myxomas has been demonstrated in 
many clinical reports." *'5 However, despite the 
success of operative intervention in this lesion, its 
lethality and morbidity potential still remain high. In 
addition, recent reports of malignant potential of atrial 
myxoma by Read et al.!? and reports of recurrent atrial 
myxoma'!5 emphasize the need for meticulous and 
thorough surgical removal of atrial myxoma. 

It is stated that in order to adequately remove the 
entire atrial myxoma,!*!* it is frequently necessary 
to excise the base of the tumor with a portion of sur- 
rounding inter-atrial septum to minimize the possibility 
of tumor recurrence. Because of this, we advocate an 
excision of the interatrial septum at the area of attach- 
ment of the tumor. In order to perform this without 
the risk of air being sucked into the pump, we use 
separate venacaval cannulas with an occluding tape 
placed around each individual vena cava. An additional 
technical point that has proved helpful is the use of 
a right atriotomy to facilitate exposure of the base 
of the myxomatous tumor. The typical area for attach- 
ment of myxoma is at the limbus of the fossa ovalis, 
and occasionally this area ofthe atrial septum is difficult 
to expose from a left atriotomy incision, especially 
if there is overlying tumor. The use of an additional 
right atriotomy incision exposes the fossa ovalis and 
provides easy access to the base of the tumor without 
risk of fragmentation and embolism by overzealous 
retraction on the tumor itself. If the base of the tumor 
has a broad attachment to the interatrial septum, wide 
excision of the septum can be performed. Occasionally 
this necessitates a patch closure of the interatrial 
septum, which we have done in several instances with- 
out difficulty. 

The recent advent of cardioplegic solutions and pro- 
tective cardiac hypothermia have encouraged the use 
of ischemic cardiac arrest in many open heart surgical 
procedures. This is especially beneficial in the removal 
of atrial myxomas, especially those occurring in the left 
atrium. The application of a transaortic clamp and in- 
jection of cardioplegic solutions into the coronary 
circulation assure a relaxed operative field, provide 
myocardial protection and, in the case of atrial myxoma, 
lessen the incidence of tumor embolism by affording 
better exposure and minimizing manipulation of the 
tumor. EET 

The definitive diagnosis of atrial myxoms, was orig- 
inally made by the use of cardiac catheterization and 
angiocardiography. This traditional method of diag- 
nosis, however, involves an invasive procedure which 
carries the risk of radiation hazard and, if a trans- 
septal approach is used, also involves the risk of dis- 
lodging a portion of the myxoma. Peripheral embolism 
with this technique has been described.” In addition, 
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angiocardiographic studies are not absolutely defini- 
tive, and an occasional false-positive or false-negative 
result has been reported.” 

Approximately ten years ago one-dimensional echo- 
cardiography or M-mode echocardiography, was used 
as a noninvasive method of detection of atrial 
myxoma.*!!!418.19 This one-dimensional echocardiog- 
raphy has become the noninvasive procedure of 
choice for detection of intracardiac neoplasms. This 
method has been successfully utilized for determina- 
tion of location, character and mobility of the cardiac 
myxoma and has occasionally been used to determine 
the rare occurrence of biatrial tumors.??? The M-mode 
echocardiographic studies are noninvasive, inde- 
pendent of cardiac function and involve no radiation 
hazard. M-mode echocardiographic studies, however, 
can occasionally miss small tumors, and artifacts from 
surrounding tissue have been mistaken for neoplasms.* 
In addition, sessile tumors which do not prolapse be- 
hind the mitral valve may not be visualized by this 
standard M-mode echocardiographic method." 

In order to obtain rapid, accurate, noninvasive 
diagnosis of atrial myxoma and to avoid some of the 
pitfalls of one-dimensional echocardiography, in four 
recent patients phased array real time two-dimensional 
echocardiography has been utilized for the diagnosis 
of atrial myxoma. This has been reported by Lappe 
et al.!° and is a recently developed technique that pro- 
vides a real time two-dimensional high resolution image 
of the heart. The echocardiographic transducer sweeps 
a beam of 30 scans per second and generates a fan- 
shaped sector arc of 84^ at a maximum depth of 
21 cm with an effective beam width to 0.5 cm. The 
Varian V-3000 ultrasonograph was used for this; it also 
provides cross-sectional views of the heart and an apical 
approach which demonstrates all four cardiac chambers 
simultaneously, in addition to a sagittal section view. 
The two-dimensional echocardiogram's sagittal view 
is illustrated in Figure 4; Figure 5 illustrates a two- 
dimensional four-chamber apical view of a patient with 
cardiac myxoma. Figure 6 illustrates highly mobile 
myxoma prolapsing into the left ventricle. Phased array 
two-dimensional echocardiogram not only provides a 
no-risk, noninvasive method for demonstrating the 
presence of intracardiac myxoma, but it also provides 
more quantitative information as to the size of the 
tumor, its position in the heart and mobility and its 
effect on cardiac valvular and ventricular function. 
This echocardiograph:c, technique also has the capa- 
bility of four-chamber simultaneous visualization, 
enabling the detection of the rare occurrence of multi- 
ple tumors. It also is superior in the examination of the e 
right atrium and theoretically has the advantage of 
allowing detection of smaller tumors because of its 
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Fic. 5. Two-dimensional four-chamber view. Myxora is confined to 
left atrium. A simultaneous view oí the right atrium is afforded. 
IVS = interventricular septum: RV = right ventricle; ' / = left 
*ventricle; TV = tricuspid valva,; MY X = my~ wma; IAS = ioteratrial 
septum; RA = right atrium. 
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FiG. 4. Two-dimensional 
echocardiogram (sagittal 
view). A large, immobile, 
3 x 4.5-cm myxoma (MYX) 
fills the left atrium (LA). 
Left, end-diastolic frame. 
Right, end-systolic frame. 
PLVW = posterior left 
ventricular wall; IVS = in- 
terventricular septum; LV 
= left ventricle; RV = right 
ventricle; Ao = aorta. 
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higher resolving potential. In addition, this method of 
two-dimensional echocardiography provides an easy 
and noninvasive method for following the patient in 
whom atrial myxoma has been removed, in order to 
detect early recurrence. An additional benefit of two- 
dimensional echocardiography is the rapidity with 
which the diagnosis can be made. It has been shown 
by Thomas et al.'? that there is a risk of delayed diag- 
nosis with patients having atrial myxoma. In their 
series, 8% died while waiting for diagnosis and opera- 
tion. This echocardiography can be done at any time 
and allows for earlier operative intervention. 

A good example of the benefits of this particular 
technique was demonstrated to us in a recent patient. 
A 26-year-old woman with symptoms of mitral valvular 
obstruction was evaluated, and the suspicion of atrial 
myxoma was raised. The complicating feature of this 
particular patient was the fact that she was 20 weeks 
pregnant, and the obvious hazards of angiocardio- 
graphic study were appreciated. The diagnosis was 
confirmed with a two-dimensional echocardiogram, 
which demonstrated a large, mobile tumor within the 
left atrium. The patient underwent successful surgical 
removal and later gave birth to a normal term baby. 

Because of the sophistication and reliability of two- 
imensionai cchocardioyraphic studies for assessing 
ihe presence of atrial myxoma, it is our current policy 
to utilize this noninvasive technique as a primary and 
definitive method of diagnosis in patients suspected 
of having myxoma, since this provides necessary 
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FiG. 6. Two-dimensional 
echocardiogram (sagittal 
view) showing 3 x 4-cm 
myxoma prolapsing into 
the left ventricle during dias- 
tole (left) and returning to 
left atrium during systole 
(right). The mitral valve 
leaflets are functioning nor- 
mally. RV = night ventricle; 
IVS = interventricular sep- 
tum; AMVL = anterior mi- 
tral valve leaflet; Ao = aorta; 
IAS = interatrial septum; 
MYX = myxoma; PMVL 
= posterior mitral valve leaf- 
lets. 


quantitative information to enable operative inter- 
vention without additional studies. 
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Dr. HENRY T. BAHNSON (Pittsburgh, Pennsylvania): The condi 
tion about which Dr. Donahoo addressed us was nicely provided 
by our Lord to give ecstasy to physicians ,and surgeons. It gives 
a lot of satisfaction to the physician in the neat diagnosis of a rare 
and important condition, and few things are so d’sturbing to circu- 
lation and yet so satisfactorily treated by the surgeon. 
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Dr; Donahoóo's series goes:back a quarter of a century, and I'm 
chagrinned tha: I can recall the names and details of those first pa- 
tients I was involved with better than I can recall ones that were 
treated last summer. | can recall quite a great deal of satisfaction 
from the first diagnosis that we made or: the basis of cardiac catheteri- 
zation dita that I'd obtained in'the Jab which I was running at the 
time, and particularly the angiocaré ogram from a machine that 
Dr. Rollo Hanlon and ! built one Christmas vacation. Angiocardiog- 
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raphy at that time was a cost-containing procedure, in that it cost 
almost nothing; and when the x-ray cassettes noisily ran through 
their track and the counterbalancing weights hit the floor at the same 
time the patient knew she'd had a procedure. 

1 emphasize this as counterpoint to the success with the tech- 
nique that has been presented by Dr. Donahoo. It is painless, 
noninvasive, nonradiating. relatively costless, and it lends itself 
ideally to a space-occupying intracardiac tumor, of which the 
myxoma is the most common, and the most susceptible to cure. 

This diagnostic tool, I think, provides the same sort of excitement 
about future possibilities that angiocardiography did a quarter of 
a century ago. 


Dg. R. Dannvt FisHER (Oklahoma City, Oklahoma): In general, 
I would agree with all of the operative techniques outlined by Dr. 
Donahoo. The use of cardioplegic solutions seems to provide the 
ideal operative conditions for intracardiac surgery; that is, a re- 
laxed heart and well-preserved myocardium. 

In contrast, | would favor the routine use of two atrial incisions, 
one in the left atrium and one in the right atrium, because it seems to 
me that only in this manner, with two atrial incisions, can one be 
absolutely certain of the anatomic limits of the base ofthe myxoma by 
both inspection of the right and left atrial surfaces and by bimanual 
palpation of the atrial septum; and in this very definite way one can 
avoid operative damage to the adjacent structures, such as the 
atrioventricular valves and the conduction system during the full- 
thickness excision of the base of the myxoma which seems to be so 
important. 

In the extraordinary case of necessary patch reconstruction of 
the atrial septum after full-thickness removal of the base of the 
myxoma, | would strongly encourage the use of pericardium, 
rather than prosthetic material, as was mentioned by Dr. Donahoo. 
The slightly higher incidence of postoperative thromboembolism 
following prosthetic patch closure of congenital atrial septal 
defects in adults is well known. 
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And finally, Dr. Donahoo has clearly demonstrated the advances in 
echocardiography that have recently enabled more precise, nonin- 
vasive definition of intracardiac anatomy. Its use seems quite suf- 
ficient in the preoperative work-up of a patient with an atrial 
myxoma. 

However, I wonder if Dr. Donahoo has not somewhat overem- 
phasized the dangers of cardiac catheterization in these patients. 1 
wonder i? he is aware of any reports of myxoma dislodgement and 
tumor embolism after cardiac catheterization in patients in whom 
the catheterization has been done not by the transseptal approach, 
but, rather, by a pulmonary arteriogram with a left heart follow- 
through. 

And the last question I would raise is: I wonder whether there are 
any circumstances in which you would require preoperative cardiac 
catheterization, angiocardiography, and possibly coronary arterio- 
graphy, prior to operating on a patient with a myxoma whose pre- 
operative diagnosis has been proved by two-dimensional echocardio- 
graphy. 


Dr. JAMES S. DONAHOO (Closing discussion): Ud like to address 
myself to Dr. Fisher's remarks first. Basically, I agree with what you 
say. The use of pericardium is probably better than prosthetic patch 
material. 

I am not aware of any reported cases of dislodgement of myxoma. 
That's the sort of thing most people don't report, however. And I 
would sav that even though a right-sided heart approach is used, a 
certain percentage of these tumors are bilateral, and even with 
a right-sided approach, you may run the risk of dislodgement of 
right atrial tumor. 

We are perfectly satisfied with. two-D echocardiography as a 
definitive procedure; and in addition to the information about 
space-occupying lesions of the heart, the echocardiogram gives 
vou some insight as to the valvular function, ventricular function, 
atrial size, aortic size, etc. The one exception to that is the patient 
with symptoms of ischemic heart disease in whom coronary arteriog- 
raphy would be beneficial. In such cases, we would recommend that. 


What Role Should the Intra-aortic Balloon 


Have in Cardiac Surgery 


JOSEPH M. CRAVER, M.D., JOEL A. KAPLAN, M.D., ELLIS L. JONES, M.D. JOHN KOPCHAK, P.A., 


Intra-aortic balloon pumping (IABP) to assist the failing cir- 
culation has become widely applied and accepted since its intro- 
duction in 1968. The elective, preoperative use of IABP for 
patients undergoing cardiac surgery has now become the con- 
troversy. The purposes of this report are to examine our ex- 
perience with IABP and to determine its appropriate role in 
high-risk patients. IABP was utilized in 75 of 2333 (3.2%) 
adult cardiac surgical patients at Emory University Hospital 
from January 1976 through June 1978. IABP was required 
for refractory shock following cardiopulmonary bypass (CB) 
in 53 patients, for preoperative cardiogenic shock after acute 
myocardial infarction (CSM) in nine and was electively placed 
prior to CB in 13. Sixty-two patients (81%) were able to sep- 
arate from CB with IABP and pharmacologic support and 
were assisted 24—432 hours (median 64 hours). Fifty-five 
(73%) were weaned from IABP. Fifty (67%) are hospital sur- 
vivors; late deaths have occurred in six patients (8%). Hemody- 
namic effect of IABP was demonstrated by comparison of 
pumping 1:1 to 1:8 mode in five balloon-dependent patients 
after CB. IABP was found to decrease systolic blood pressure, 
left ventricular filing pressure and peripheral resistance 
(p «.05). It increased diastolic and mean blood pressure, 
cardiac index and the endocardial viability ratio (p < .05). 
The post-CB use of IABP resulted in highest salvage when 
utilized to support failing hearts that required surgery despite 
recent preoperative infarction or when intraoperative ischemic 
injury had occurred. Poorest results were in patients with 
extensive chronic myocardial damage. Except in the case of 
preoperative cardiogenic shock, it was impossible to establish 
statistically reliable criteria for patients in whom elective 
preoperative insertion was found to be necessary. Careful 
surgical and anesthesia management with good monitoring can 
be used instead of preoperative IABP in the majority of (if not 
all) hemodynamically stable patients regardless of risk 
classification. 


NTRA-AORTIC BALLOON counterpulsation has proved 
to be a major treatment modality for patients with 
ischemic myocardial dysfunction and has had its mos! 
productive applications in patients undergoing open 
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heart surgery.*?7252?3? The effectiveness of the intra- 
aortic balloon pump assist (IABP) in improving the 
hemodynamic state and reducing left ventricular work 
load, while augmenting diastolic perfusion pressures, 
provides the depressed myocardium a critical interval 
of time to recover independent pumping ability. 11277778 
Since its role in postoperative and postinfarction myo- 
cardial salvage was well established early, attention 
then became focused on how effective it would be if 
IABP was employed prior to surgery as an injury pre- 
venting or limiting device. This concept led to the ap- 
plication of IABP for conditions ranging from the in- 
terruption of unstable anginal syndromes prior to 
cardiac catheterization to the elective preoperative in- 
sertion for patients thought to be at increased risk due 
to the anatomy of their cardiac lesions.!*i9^* 

This report analyzes our experience with IABP for 
support of patients undergoing cardiac surgery, the im- 
proved long-term survival when the procedure was 
needed and recommendations for its current role in 
cardiac surgery. 


Materials and Methods 


During the period from January 1, 1976 through June 
30, 1978, IABP was used in the support of 75 of 2333 
adults who underwent open heart surgery at Emory 
University Hospital. Data was gathered from hospital 
records regarding surgical procedures and results, [ABP 
usage and effect and the patients’ hospital courses. 
Long-term results were assessed by contacting the pa- 
tient directly or by contacting the referring physicians 
for all patients. 

In all patients the AVCO three-segment balloone 
was placed into the descending thoracic aorta via the 
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TABLE 1. Thirty Month Usage Pattern for IABP by 6-Month Periods at Emory University Hospital 
Jan-Jun Jul - Dec Jan- Jun Jul - Dec Jan-Jun 
"76 "76 Er. 77 '78 

Aste RM E ME E E RENTRER Aa AAA AAA A n a a 

Total adult cardiac 310 372 536 320 595 

IABP Cases 19 17 18 9 12 

Per cent of total 6.13 4.57 3.36 1.73 2.01 


femoral artery. The volume of balloon used, 20 cc, 30 cc 
or 40 cc, was determined by the size of the artery; the 
largest which could be passed was selected. Balloon 
inflation and coordination of counterpulsation with the 
patient'S cardiac cycle was provided by the AVCO 


pump console. 


Myocardial function and dependence on IABP were 
evaluated by serial measurements of cardiac output 
by thermodilution technique using a Swan-Ganz 
catheter, arterial blood pressure, pulmonary capillary 
wedge pressure or mean left atrial pressure, arterial 
gas tensions, total peripheral resistance and the clinical 
assessment of the patient's postoperative course. When 
the patient no longer demonstrated hemodynamic 
dependence, IABP was removed by weaning ac- 


cording to a standard protocol.?" 


Indication and Insertion 


For the purpose of this study, the patients were 
separated into three groups. Group I consisted of those 
patients who had elective insertion of IABP in the 
operating room prior to initiation of the surgical pro- 
cedure. These patients were hemodynamically stable 
but had lesions which were felt to increase their opera- 
tive risk, i.e., 1) severely depressed ventricular func- 
tion (ejection fraction <.20 with LVEDP >20 torr), 
five patients; 2) concomitant severe valvular and 
coronary artery disease, one patient; and 3) post- 
infarction mechanical defects, seven patients. 

Group II consisted of patients who had required 
IABP insertion preoperatively to achieve hemodynamic 
stability following complicated acute infarction, eight 
patients; those who had acute infarction with refractory 
ischemic pain, two patients; and one patient with re- 
fractory ventricular tachyarrhythmias. | | 

Group III consisted of those patients who had IABP 


inserted because they were unable to achiev: 
namic stability independent of cardiopulm 
pass (CB) following the surgical procedur 
tients. All patients in this group were in a 
low output state after maximum inotropic suj 
calcium chloride (2-3 gm) and either dop: 
25ug/kg/min) or epinephrine (2—1Spg/min) 
Group III also received a vasodilator, niti 
(20— 1004 g/min) or nitroglycerine (32-128 
an effort to decrease their left ventricular w: 
and impedence to ventricular ejection. Objecti 
eters usually observed at this point were c 
dex less than 2.0 liters/min/sqm. left atrial 
greater than 20 torr, systolic blood pressure 
80 torr, peripheral resistance greater than 25 
sec/cm ^? and urine output less than 0.5 ml/k 


Results 


Table 1 presents the usage of IABP for the 
period. Data are presented for five 6 mont 
which show a progressive decrease in inc 
IABP over this time frame from a high of 6.1: 
first period to 2.01% for the last. The ove: 
incidence was 75 of 2333 patients, 3.20%. 

Table 2 presents the pattern of balloon inse 
ing this 30 month period by dividing it into fiv 
periods. The patients are allocated within eac 
period according to their insertion requireme 
Group I, having preop elective insertion, is 
decline progressively and comprised 17% ol 
IABP usage. Groups H and III, patients whe 
IABP to achieve hemodynamic stability, eith 
eratively or after CB, respectively, comprisec 
71% of the experience, respectively. 

IABP effect was studied in a group of 11 
within this current series: six received sup 


TABLE 2. Pattern of IABP Insertion According to Indications Over 30 Months by 6-Month Periods 





IABP insertion 


ME ERRARE 


Group I: Pre-op elective 
Group II: Pre-op IABP-dependent 
e Group III: IABP-dependent, after CB 


. Jan-Jun 





Jul - Dec 
"76 "76 
5 3 
I I 
13 13 





Jan-Jun ` Jul-Dec Jan~Jun 
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3 à 0 
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9 7 11 
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operatively and five after CB. We found that the cardiac 
index increased by an average of 16% in patients who 
had IABP instituted before bypass and 35% in those 
who had IABP instituted after bypass. Similarly, pul- 
monary capillary wedge pressure or mean left atrial 
pressures decreased by 35% before bypass and 24% 
after bypass. Diastolic blood pressure was increased 
by 90% prior to bypass and 67% following bypass. In 
addition, total peripheral resistance was decreased and 
the left ventricular stroke work index was increased 
both in the prebypass and postbypass periods. For all 
measurements, p « .05 when parameters on IABP were 
compared with data before balloon insertion in Group I 
patients or when IABP was switched briefly to 1:8 mode 
for those having post-CB insertions. This IABP de- 
creased both preload and afterload and improved left 
ventricular function in all patients studied. 

Table 3 presents the operative procedures and sur- 
vival rates of each group. The table further distributes 
the series according to indication for insertion. Of 27 
patients having coronary revascularization (CABG) 
alone, 70% survived; with CABG and concomitant 
valve replacement, 69% survived; with CABG and 
other concomitant procedures (aneurysmectomy, 
VSD, etc.), 73% survived. When single or multiple 
valve replacement was performed alone, 64% survived. 
When IABP was needed after repair of an isolated left 
ventricular aneurysm and/or acute ventricular septal 
defect (VSD), 84% survived. [ABP was applied in four 
other cases, without survivors, following surgical pro- 
cedures for end-stage idiopathic hypertrophic sub- 
aortic stenosis (IHSS) (one patient) and complicated 
acute aortic dissections (three patients). 

Duration of IABP was variable, ranging from one to 
18 days, a mean duration was 4.5 days with a median 
of 2.8 days. Patients who were withdrawn from IABP 
within three days all survived. (These usually had mani- 
fested early independence from inotropic drugs, steadily 


TABLE 3. Operative Procedures and Survival Rates for 
Patients Having IABP 


IABP insertion 











Shock, 
Elective, Group II 
Group I and HI 
Total Tota! Survival 
Procedure (Survivors) (Survivors) Ob 
CABG alone 6 (6) 21 113) 70% 
CABG + valve i (1) 12 (8) 69% 
CABG + other : 
(LVA, VSD, etc.) 3 (2) 8 (6) 73% 
Valve(s) repl. alone 2 (0) 12 (9) 64% 
LVA +/or VSD 1 (1) 5 (4) 84% 


Other* 4 (0) 0% 


* IHSS + CAD (1); complex aortic dissection (3). 
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Fic. 1. Distribution by survivors and deaths of patients to whom 
IABP was applied electively preoperatively (Group D). 


improving hemodynamics and absence of any new Q 
waves.) Those who could not be weaned from IABP 
usually had responded poorly to IABP from the start, 
had persistently heavy drug requirements and died 
early. 

Figure 1 presents the outcome for patients in whom 
IABP was instituted electively preoperatively (Group J). 
All 13 patients were able to separate from CB with 
IABP. Two died while still dependent on IABP, both 
of arrhythmias. Ten of 11 who were weaned from IABP 
survived and were discharged. The remaining patient 
died 21 days postoperatively of a combination of 
chronic obstructive lung disease. 

Figure 2 presents the outcome when IABP was in- 
serted for inadequate hemodynamics both preop- 
eratively and after CB, Groups H and III, respectively. 
Of 62 patients who received IABP for shock, 49 (79%) 
were able to separate from CB with drugs and IABP. 
Thirteen failed to achieve adequate hemodynamics 
despite IABP and drug therapy and died unable to be 
separated from CB. Forty-four were able to be weaned 
from IABP; five who could not died with the balloon 
still in place. Survival to discharge from the hospital 
was made possible by IABP in 40 of 62 patients (65%) 
who were in cardiogenic shock at the end of CB. Four 
others having achieved hemodynamic stability died in 
the hospital of complications to their shock state: renal 
failure, stroke and sepsis. For the entire series, Groups 
I, H and iH, 50 of the 75 patients (67%) who needed 
IABP survived. Eighty per cent of those who were 
successfully weaned from CB with IABP were hospital 
survivors. 

Late follow-up data from hospital survivors are pre- 
sented in Table 4. The data are distributed according 
to indication for insertion. Of the ten survivors in 
which IABP had been inserted electively (Group D, 
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Fic. 2. Distribution by survivors and deaths of patients in whom 
IABP was applied for unstable hemodynamics preoperatively 
(Group H) and for persistent cardiogenic shock after cardio- 
pulmonary bypass (Group HI). 


six are alive, four are doing well (NYHA Class I or 
H) and two are doing poorly (NYHA Class III or IV). 
Four have died, one of pulmonary embolus and three 
of congestive heart failure (CHF). Of the 40 survivors 
when IABP was inserted for shock (Groups II and 
III), 30 are alive and doing well, eight are doing poorly 
and only two have died. Of the deaths, one was due to 
CHF and the other was a result of acute myocardial 
infarction. Therefore, of the hospital survivors in this 
series, 68% are alive and doing well up to 30 months 
after discharge. 

Complications of IABP for this series are presented 
in Table 5. Ischemia of the extremity distal to femoral 
insertion site occurred in four patients. Early removal 
with thrombectomy or switching the balloon catheters 
to the opposite leg and thrombectomy was success- 








TABLE 4. Late Follow-up Data for Survivors Who Required IABP* 


Late Clinica! Status 


— 





Doing Doing 
Well Poorly 
Insertion Hospital NYHA NYHA Died 
Classification Survivor I- 1i Ii1-1V 30 Mos. 
Elective (Group I) 10 4 2 4 M 3 
Shock (Group i CHF, 1 
© |I and HI) 49 d S Z Mil 


* 68% Long-term survivors doing well. 
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TABLE 5. Complications of [ABP 


No. of 
Patients 





Lower extremity ischemia: 4 (5.3%) 
Early removal and thrombectomy 
Move to opposite side and thrombectomy 
A-K Amputation 

Infection of insertion site, topical wound care 

Thrombocytopenia (no sequelae) 2 


Leen ree Arr 


n3 


emo tine 
en 


ful in three. Above-knee amputation was necessary 
in one survivor, a 63-year-old diabetic, who had [ABP 
inserted preoperatively for cardiogenic shock with acute 
ventricular septal defect (VSD) and who also had ad- 
vanced peripheral vascular disease. Superficial infec- 
tion of the insertion site responded to topical care in 
one patient. Thrombocytopenia occurred in two pa- 
tients. Both were ready to be weaned when this was 
noted. The IABP was removed and platelet counts 
responded without sequelae. Aortic dissection or 
perforation of iliac or aortic vessels at the time of 
catheter passage did not occur in this series. 

Retrospective data regarding inability to pass the 
balloon catheter because of aortoiliac occlusive disease 
was not recoverable for this time period. 


Discussion 


The least controversial indications and most dramatic 
successes of [ABP have come from its role as a support 
modality in helping patients separate from cardio- 
pulmonary bypass who otherwise could not. [ABP pro- 
vides time for the previously compensated myocardium 
to recover from an intraoperative acute ischemic in- 
jury or other operative depression. This role was first 
presented by Buckley et al.‘ in 1972, has been con- 
firmed by other series and is substantiated by the pres- 
ent report.'63°-32 We experienced an overall survival 
of 67% of patients in whom IABP was used and an 
even higher rate, 80%, if one excludes those whose 
ventricular function was so depressed that they couldn't 
separate from CB even with IABP and drugs. Often 
in these latter patients the futility of this effort was 
evident prior to insertion of IABP as the last measure. 

If the postcardiotomy institution of IABP is its most 
accepted role, then the prophylactic insertion of IABP 
prior to elective cardiopulmonary bypass is its most 
controversial use. Some centers have recommended 
that IABP be instituted in the prebypass period for all 
patients with left main coronary artery stenosis or mod- 
erately depressed left ventricular function. ?:19.!5 
Garcia et al.'° and Beckman et al.! reported marked 
reduction in their intraoperative problems and mortal- 
ity when IABP became routinely used preoperatively 
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for patients with left main coronary artery stenosis. 
In the past 5 years we have operated on 203 patients 
with >70% left main coronary artery stenosis; many 


«. patients also had depressed ventricular function.'* The 


hospital mortality was 2.4%, and the perioperative 
infarction rate was 3.1%. IABP was used in only 1% 
of these patients, all after CB. We therefore believe 
that IABP is not needed in the vast majority of patients 
with left main coronary artery disease. 

We have become less concerned with poor left 
ventricular function alone as a criterion for the elective 
insertion of IABP preoperatively. It is difficult to eval- 
uate data from the literature regarding this as an in- 
dication for IABP, because the definition of ''poor 
ventricular function’’ varies widely among the reported 
series. ®1528-30 One series advocating this role for [ABP 
utilized it in a series of patients whose ejection frac- 
tions averaged 0.50, a level thought within the limits 
of normal for most patients undergoing coronary 
revascularization. Others use ejection fraction under 
0.40 or under 0.30. In the past 2 years we have seen 
many patients with very poor left ventricular func- 
tion (biplane ejection fraction <0.30) undergo coronary 
revascularization without IABP with minimal prob- 
lems.? A more pertinent question to be addressed 
might be whether the comparatively poor long-term 
benefits of revascularization in patients with severely 
depressed ventricular function warrants accepting 
them as surgical candidates even though their peri- 
operative mortality and morbidity approximates those 
of patients with preserved ventricular function. 

Gold et al.,'* and others? demonstrated that 
IABP could effectively control myocardial ischemia 
resistant to medical therapy. They concluded that in- 
terruption of ischemic attacks by IABP allowed these 
patients a pain-free interval during which coronary 
angiography could be performed at low risk and prep- 
aration for surgical revascularization could proceed on 
an urgent rather than emergency basis. This role for 
IABP in our institution, although never prominent, has 
largely been replaced by the growing experience and 
gratifying results obtained in controlling active myo- 
cardial ischemia through the aggressive utilization of 
vasodilators and alpha- and beta-adrenergic blocking 
therapy. In addition to their preoperative use, 
Kaplan reported that the careful use of vasodilator 
therapy during the induction of anesthesia, when 
combined with modern monitoring techniques, can 
allow safer administration of anethesia to patients with 
active myocardial ischemia.?! 

Precise monitoring of right and left side filling pres- 
sures, peripheral resistance, standard and V-5 electro- 
cardiographic leads and serial cardiac outputs provide 
opportunities to detect any increase in oxygen de- 
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mand or decrease in oxygen supply. Therapeutic in- 
terventions are then based on these physiologic meas- 
urements rather than on empiric judgments alone.” 
Maintaining full therapeutic levels of propranolol up 
to the time of operation, when combined with the above 
management advances, has virtually eliminated in- 
stability and the occasional "crashes" formerly ob- 
served when unstable patients underwent anesthesia 
induction, and thereby this indication for elective 
balloon insertion has been curtailed. 

We have taken a similar approach to the manage- 
ment of recurrent ischemia following acute myocardial 
infarction. Others recommend the routine use of IABP, 
feeling that IABP allows safer cardiac angiography and 
semiurgent rather than emergency surgical scheduling 
without incurring further ischemic injury during this 
time.” We prefer to control the ischemia by medical 
measures and feel that cardiac angiography can then be 
safely performed in patients soon after myocardial in- 
farction. This opinion is supported by other authors.” 
In our earlier reported series of 35 patients (now 58 
patients) with recurrent refractory ischemia following 
acute infarction, IABP was not used preoperatively 
in any patient. Cardiac catheterization and re- 
vascularization were performed with no early or late 
mortality (to 48 months) and a 3% perioperative in- 
farction rate. Following revascularization 20% re- 
quired IABP to achieve satisfactory hemodynamics. 
IABP insertion was therefore avoided in three-fourths 
of those in whom it would have been inserted if em- 
ployed according to the protocol of Levine et al,” 
with equally favorable results. 

For patients with complications of acute infarction, 
pump failure or acute mechanical defects, IABP is often 
the only way to achieve hemodynamic stability in 
order to provide time for diagnosis and selection of 
surgical candidates.?!??* We have preferred not to 
operate on patients with persistent postinfarction 
cardiogenic shock without the presence of associated 
acute mechanical defects. Our conservative attitude 
toward operating for post-acute-infarction pump failure 
alone is based on our experience that these patients 
present a formidable therapeutic challenge, are asso- 
ciated with too great an operation risk and tax the 
available resources too heavily for operation to be 
routinely practical and justified by the immediate and 
late functional results as presently being obtained. 
However, when acute mechanical defects are present 
in addition, as was the case with 19 patients in this 
series, 84% survived surgery. Similar favorable re- 
sults with patients who have complicated acute in- 
farctions have been reported in other centers.*^?! a 

Data about the quality of life and the status of myo- 
cardial function for the long-term survivors following 
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IABP is limited. Scanlon reported that 20 of 22 (91%) 
long-term survivors in their series were in NYHA 
Class I or II at a mean follow-up of 16.5 months after 
discharge.” Our present series shows that 95% of 
Group l and III hospital survivors are alive for a long 
term, with 75% doing well (NYHA I or ID. Our data 
show that the long-term functional result was less for 
patients in Group I in which [ABP was inserted elec- 
tively preoperatively. These patients all had known 
preexisting cardiac impairment of severe degree, 
despite being hemodynamically stable. In contrast, 
many of those in Groups II and III had acute reversible 
ischemic depression of previously compensated 
matricular myocardium which was capable of re- 
covering adequate function, thus accounting for the 
improved long-term result. These observations sup- 
port the impression that while [ABP can be a life saving 
device, it is only a temporary assist and the long-term 
result is determined by the extent of myocardial 
damage and recoverable residual myocardium. 

In conclusion, we believe the IABP can be ex- 
tremely useful and life saving in certain cardiac sur- 
gical patients. However, it should be used selectively 
for specific indications, especially in the prebypass 
period. It is not necessary to use the IABP prophy- 
lactically in patients with left main coronary artery 
disease, unstable angina or decreased left ventricular 
function. In these patients, careful management of 
anesthesia, extensive monitoring and appropriate 
pharmacologic intervention can be used instead of 
IABP. Its most effective application will remain the 
support of the patient in cardiogenic shock after 
cardiopulmonary bypass whose myocardium has sus- 
tained reversible ischemic depression. 
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DISCUSSION 


Dr. FRANK C. SPENCER (New York, New York): I have three 
comments on this paper, and a couple of questions. 

First, regarding the role of balloon pumping, I think it is very 
difficult, perhaps impossible, to get quantitative data, because the 
results will vary widely with the indications. If the balloon is used 
liberally, for patients not very ill, results will be excellent. At the 
other extreme, if it is used as a last resort in critically ill patients, 
results are often unimpressive. This is similar to other methods of 
supportive treatment where opinions vary widely, such as indica- 
tions for a tracheostomy or a blood transfusion. Both of these 
have been widely employed for many decades but precise quan- 
titative data on when or when not to use them are ill defined. 

The second point to emphasize is the physiologic basis for balloon 
pumping. Normally, the cardiac index is about 3 l/min. If it acutely 
decreases to 21, serious organ malfunction appears, commonly 
termed the “low output syndrome." A larger decrease, to about 
1.5 1, is barely compatible with life. Hence, the danger zone, when 
cardiac output determinations can be made, is a cardiac index that 
is acutely decreased to about 2 I. 

When this acute decrease in cardiac output has occurred, the 
dilemma is whether the depression is due to a transient injury or to 





As one member of our Association some years ago said somewhat 
realistically, there were three stages of life: alive, dead, or “on 
` the balloon!” HE AP 

A balloon pump will inetease the cardiac index about 0.7 1, de- 
rived primarily from the data of Austen and others who pioneered 
the development of the balloon pump at the Massachusetts Gen- 
eral Hospital. Hence, there is little question about its physiologic 
value. 

A great potential value of balloon pumping is the curious 
physiologic fact, only recently becoming apparent, that edema may 
progress to myocardial necrosis in a period of time as short as 30—60 
minutes, converting a retrievable to irretrievable condition. Hence, 
early use of a balloon is of obvious great value in such instances. 
Another advantage is that when transient myocardial injury has de- 
pressed cardiac function to a dangerous degree, such as 1.8—2.0 
liters per minute, recovery will probably spontaneously occur 
within the next 3~4 days unless the patient gets an arrhythmia. 
Development of an arrhythmia, with its further decrease in cardiac 
function, can quickly be lethal. Hence, in such instances, it is much 
like walking on an icy sidewalk; everything is all right if you don't 
fall down. Balloon support during this critical phase provides a large 
amount of protection. 

In the last two-three years a major advance has been the de- 
velopment of the Swan-Ganz catheter combined with measure- 
ment of cardiac output by thermodilution. Hence, in the operating 
room the cardiac index can be measured rapidly and repeatedly. 
Hence, we have greatly liberalized our indications for balloon pump- 
ing. If the cardiac index has fallen below 2 l, and remains that way 
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for a short time, we seldom rely on inotropic agents or try to avoid 
the balloon. We simply insert the balloon and leave it for 24—72 
hours without further discussion. An analogy, perhaps too simplistic, 
is like driving with automobile insurance: one doesn't plan on using 
it but you certainly wouldn't drive without it! 

When patients are supported with a balloon pump, serial measure- 
ments of cardiac index remain invaluable, deciding how long the 
balloon should be used. This may be in 24 or 48 hours, or even 
longer. It is simply removed when the cardiac index has returned 
to an adequate level, usually near 2.5 1. 

My other point is that management of a patient with a balloon 
pump is not a simple technique. There are many grave injuries which 
may occur, usually from lack of attention to details, such as cir- 
culation to the leg, infection, or injury of the blood coagulation 
mechanism. With appropriate attention and care, these serious 
complications can almost be totally avoided. For example, rather 
than removing a balloon pump in a recovery room, as often quoted, 
the patient is returned to the operating room and with rigorous 
asepsis, the balloon is removed, the Dacron graft removed from 
the artery, a Fogarty catheter used to carefully confirm that no 
residual thrombi are present in the proximal or distal artery, and 
the arterial incision closed with a small vein patch. 

Hence, my question to Dr. Craver, Dr. Hatcher, and their group, 
is whether indications for balloon pumping may increase, rather 
than decrease, now that cardiac index can be measured so simply. 
It perhaps could be condensed to a decision to employ it on any 
patient whose cardiac index remains below 2.0 | following operation 
for more than one-two hours. 

My other question is how long has the balloon pump been used 
in their experience with survival of the patient. Ours has very 
rarely been longer than seven-eight days, though | am speaking 
from memory and not careful data. 


Dr. J. M. Craver (Closing discussion): Dr. Spencer, we very 
muc^ appreciate your experience in cardiac surgery, and the many 
pioneering efforts that you have made, and agree basically with 
your comments. | 

To run through those again, we totally agree that results and data 
from centers vary widely, primarily related to selection of patients. 
As Dr. Hatcher's slides presented, we now utilize IABP pre- 
operatively electively only in patients who have hemodynamic in- 
stability and require balloon support to stabilize their hemodynamics, 
and in those patients who after cardiopulmonary bypass are in pro- 
found shock, with no response to the conventional modes of support 
and cannot be weaned from cardiopulmonary bypass without IABP. 

Some centers (notably the MGH) have emphasized recently the 
preoperative elective use of IABP management of ischemic syn- 
dromes. They have demonstrated that one can stop the progres- 
sion of ischemia, but failed to show any improved long-term benefit 
in terms of functional result, decreased operative mortality, ore 
perioperation infarction rate than we have observed without IABP. 
Therefore, we feel that our practice of extensive preoperative 
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monitoring and aggressive utilization of alpha and beta adrenergic 
blockers, as well as vasodilators, will provide us the same op- 
portunity, and eliminate morbidity related to balloon insertion. 

We agree that a cardiac index below 2 l/min is an indication of 
dangerously low cardiac function and would consider IABP 
suppoft for these patients. However, we have documented sig- 
nificant hemodynamic improvement by the combined use of 
vasodilators with ionotropic agents at this point, increasing the 
cardiac index to acceptable levels, and have avoided balloon 
insertion in many situations. 

We totally agree with your comments about the recoverability 
of myocardium. IABP will not salvage necrotic muscle. However. 
there is good data that balloon counterpulsation will stop further 
progression of ischemic necrosis and will halt further ischemia in 
partially injured tissue. This was originally presented, as you will 
recall, by Drs. Page and Caufield in a postmortem study of pa- 
tients with cardiogenic shock following acute infarction. No addi- 
tional necrosis could be dated to have occurred after the balloon 
was inserted and effective counterpulsation employed. This is con- 
sistent with the current data regarding balloon insertion for the 
ischemia syndromes. 

Managing the arrhythmia disorders following balloon insertion 
continues to be a problem. This is primarily related to less effective 
timing of balloon counterpulsation, particularly with rapid atrial 
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fibrillation. We support the insertion of temporary pacemaker elec- 
trodes at the time of surgery in order that intrinsic arrhythmia 
foci can be pharmacologically or electrically suppressed. Timing of 
the IABP counterpulsation via external pacing may have lessened 
for us some of the arrhythmia problems. However, the two deaths 
which occurred while the patients were still dependent on IABP, 
resulted from unmanageable arrhythmias which interfered with ef- 
fective counterpulsation. 

Fortunately, we have not had a problem involving infection of 
the femoral graft itself in our series. In our patients with an in- 
fected insertion site, it was clearly a superficial problem and was 
resolved with topical wound care. When infection of the graft at 
the insertion site is suspected, aggressive exploration of this area. 
removal of the graft and involved arterial segment, and replace- 
ment with autogenous tissue would be the safest course, avoiding 
possible late problems of hemorrhage or false aneurysm at the 
insertion site. 

In closing, our decreased utilization of IABP has resulted pri- 
marily from improvement in our cardiac anesthesia service under 
the direction of Dr. Joel Kaplan and his associates. They have 
virtually eliminated from our experience the hemodynamic instabil- 
ity formerly frequently associated with anesthetic induction and 
totally eliminated the “crash that occasionally occurred when 
anesthesia was administered to critically ill patients. 
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Principles for the Management of Penetrating 


Cardiac Wounds 


JOHN EVANS, M.D., LAMAN A. GRAY, JR., M.D., ABI RAYNER, M.D., ROBERT L. FULTON, M.D. 


An experience with penetrating cardiac injuries between 1974 
and 1977 has permitted designation of particular findings as 
indications for emergent operations and appropriate thera- 
peutic approaches. Of the 46 patients with cardiac trauma, 28 
suffered gunshot wounds. Seventeen patients died, and 14 of the 
deaths occurred as a result of asystole, ventricular fibrillation 
or exsanguination during operation. Two patients died of 
neurologic sequelae following successful cardiac repair, and 
one died secondary to injury not disclosed by physical examina- 
tion or roentgenogram. The surviving 29 patients had five 
major complications. Sepsis, organ system failure and cardiac 
defects rarely occurred despite rapidly performed thoracotomy 
and severe shock. Since delayed operation has been uni- 
formly associated with adverse outcome and because post- 
operative complications of emergent pericardial exploration 
are mild, the following conclusions have been reached: 1) 
Mediastinal entrance wounds, severe hypotension and signs of 
cardiac tamponade are demonstrative of cardiac trauma. 
Therefore, virtually any combination of these physical signs 
mandates pericardial exploration. 2) Subxiphoid or trans- 
diaphragmatic exploration (during laparotomy) of the peri- 
cardium has been valuable in diagnosis of suspected heart 
wounds. 3) Emergent cardiorrhaphy is the treatment of choice. 
Pericardiocentesis. is at best only temporarily effective. 
Thoracotomies performed in the emergency room were uni- 
formly unsuccessful. If possible, cardiorrhaphy should be 
. done in the operating room. 4) Median sternotomy is the 
approach of choice. 5) The basic principles of management 
of cardiac injury are rapid diagnosis, relief of tamponade, 
control of hemorrhage, repair of cardiac defects and restora- 
tion of blood volume. 


ROFOUND INTEREST IN CARDIAC WOUNDS has 
P existed at Louisville General Hospital following 
the pioneering efforts of Dr. Arnold Griswold in the 
1950s.!^..5 Advocating prompt thoracotomy with 
cardiorrhaphy for all penetrating cardiac wounds, he 
“heartily disagreed’! that pericardiocentesis was the 
sole method of treatment, os advocated by Blalock 
and Ravitch.? Subsequent reviews from this hospital 5-5 
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have continued to indicate immediate thoracotomy for 
penetrating cardiac wounds. Authors from other centers 
have over the years reached a similar conclusion? 47137 


Clinical Data 


During the 4-year period ending January 1977, 46 
patients with penetrating heart injuries were treated 
at Louisville General Hospital. Our experience with 
such injuries has allowed continued refinement of 
indications for emergent operations with modification 
of treatment approaches. 

The operative, emergency room and pathology 
records of these patients were reviewed. All of these 
patients underwent a surgical procedure in the emer- 
gency room or operating room. One or more of the 
authors were in attendance in the majority of these 
procedures. Eighteen stab wounds (39%) and 28 gun- 
shot wounds (61%) accounted for the injuries. The 
patients, 38 males and eight females ranged in age from 
7 to 61 years, with the average age being 32 years. 
Forty-three patients sustained one entrance wound, 
and three patients had two or more entrance wounds. 
Six patients suffered close-range shotgun wounds. 


Diagnosis 


The confirmation of cardiac involvement following 
penetrating injury of the chest is aided by the presence 
of a wound with mediastinal entrance, cardiac 
tamponade or severe hypotension. 

Figure 1 illustrates the anatomic distribution of en- 
trance wounds. Mediastinal penetration of the heart 
occurred in 85% of the patients. Conversely, in a pre- 
vious report, 57% of mediastinal wounds were asso- 
ciated with heart injury.'? Cardiac penetration may? 
occur when the entrance wound is posterior to the 
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FiG. 1. Penetrations in the shaded area are frequently associated 
with cardiac injury. Cardiac injury must be ruled out if mediastinal 
penetration has occurred. 


heart or in the subxiphoid or subcostal abdomen.’ 
One patient in the present series had a transthoracic 
wound, which some consider an indication for cardiac 
exploration." Cardiac injury should be disproven in all 
mediastinal wounds but must also be considered in all 
thoracic and upper abdominal penetrations. 

Heart wounds are usually associated with tamponade. 
The triad of low arterial pressure, elevated venous 
pressure and distant heart sounds was observed in 30 
(65%) of the patients. However, venous distension or 
an elevated central venous pressure may be absent 
due to loss of blood outside the pericardium.?? At ad- 
mission the mean arterial pressure of the 46 patients 
was 58 mmHg. Fifteen patients (33%) were admitted 
without obtainable arterial pressure. 

We believe that cardiac tamponade or the combina- 
tion of a mediastinal entrance wound and severe 
hypotension are absolute signs of cardiac injury, and 
exploration is required (Fig. 2). 

A few patients may present without these obvious 
signs of cardiac injury. In nine patients pericardio- 
centesis was used to alleviate tamponade or to confirm 
diagnosis. In nine patients with intra-abdominal injury, 
transdiaphragmatic pericardiotomy confirmed cardiac 
injury. Recently, Arom and associates! described the 
use of subxiphoid pericardial window in making the 
diagnosis (Fig. 3). We have employed this method with 
good results. 
> While excessive chest tube drainage is likely to occur 
in the case of major thoracic penetrating wound,? 
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blood loss during thoracostomy may be deceivingly 
small. In our patients, mean blood loss via chest tube 
was only 343 cc. Blood loss was less than 500 cc in 
81% of the patients in whom a chest tube was placed. 

The diagnostic value of roentgenography and elec- 
trocardiography remains undetermined.?? Certainly, in 
obvious cardiac wounds they are superfluous. 

Patients with heart injury and severe hypotension 
may have been mentally altered. Sixty-five per cent 
of our patients had altered mental capacity: 14 were 
frankly comatose with fixed, dilated pupils, 12 were 
agitated and four were intoxicated. Although alcohol 
is frequently associated with such injuries, altered 
metal capacity, particularly agitation, is more likely 
to be the result of severely low cardiac output rather 
than intoxication. 


Initial Treatment 


Injury to the heart with accompanying tamponade 
or exsanguination is fatal within minutes.2° When 
such injury is suspected, preparation for and initiation of 
exploration should be undertaken immediately.7:!9:222» 
Three objectives must be accomplished: relief of 


Tamponade 65% 





-—-|) High venous pressure 
2) Low arteria! mime 
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Fic. 2. The diagnosis of cardiac injury is made by the possibility 
of mediastinal penetration in combination with tamponade and/or 
severe hypotension. Chest tube drainage is an unreliable indication 
of heart injury. 
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tamponade, control of hemorrhage and replacement of 
blood volume (Fig. 4). 

Pericardiocentesis did not completely resolve tam- 
ponade in any of the nine patients in whom it was 
performed. However, it did produce a transient rise in 
blood pressure, allowing safer induction of anesthesia. 
Pericardial windowing or transdiaphragmatic explora- 
tion of the pericardium will also relieve tamponade. 

Classically, pericardial aspirate does not clot. How- 
ever, clotted blood was noted at exploration in es- 
sentially all patients in this series. Trinkle and asso- 
ciates? have made similar observations. Therefore, 
exploration is recommended despite apparently satis- 
factory results of pericardiocentesis.™ 121923 

In the past at Louisville General Hospital, patients 
with penetrating chest injury were transported directly 
to the operating room for immediate evaluation.^5:117 
Now, however, Louisville General is equipped with a 
team specially trained in Emergency Medicine, and 
the patients are first taken to the emergency room. 
Four patients essentially lifeless on arrival underwent 
thoracotomy in the emergency room. One died of 
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Fic. 3. On occasion, diagnosis of heart injury is aided by pericardio- 
centesis either with a needle, subxiphoid pericardial window or 


L transdiaphragmatic window. 
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Fic. 4. The principles of management are depicted. 


neurologic damage secondary to shock 3 days after 
repair. The others all died of exsanguination in the 
emergency room. Thoracotomy performed in the 
emergency room is generally associated with poor re- 
sults and is therefore reserved for patients who are 
without pulse and heart sounds and who are uncon- 
scious. Ideally, the patient should be transferred to 
an operating room equipped for cardiopulmonary by- 
pass and autotransfusion. 

In addition to relief of tamponade, prompt laryngeal 
intubation should be performed. Rapid resuscitation 
with a normal saline solution, such as Ringer's lactate, 
through large-bore intravenous lines is essential. Blood 
for infusion should be obtained quickly. Prior to 
operation, the patients received an average of 1.7 liters 
of crystalloid and 1 unit whole blood, significantly 
raising the average blood pressure (from 58 mmHg to 
68 mmHg, p < 0.01). 

Certainly, chest tubes should be placed if a delay in 
performing thoracotomy is anticipated. All 27 patients 
who underwent chest tube placement prior to thoracot- 
omy obtained relief of hemothorax; resolution of 
pneumothorax was achieved in 11. Patient survival is 
dependent upon prompt diagnosis and expeditious and 
skillful execution of pericardiocentesis, insertion of, 
intravenous tubes and laryngeal intubation. 
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Fic. 5. The right ventricle is the most commonly injured part 
of the heart. 


Operative Management 


The antomic sites of cardiac penetration are shown 
in Figure 5. As is typical of most series,^!?? the right 
ventricle is most commonly injured. The incisions used 
to expose the heart are depicted in Figure 6. Uni- 
lateral thoracotomy (usually involving the left side) 
was satisfactory in 25 patients and was extended across 
the sternum in 12 patients. In eight patients, median 
sternotomy obviated this problem and provided ex- 
cellent exposure; all eight patients survived. If the sur- 
geon is familiar with sternotomy, this is probably the 
incision of choice. We have also been able to close 
penetrations of the lung and suture bleeding inter- 
costal arteries through this approach. 

Eighteen patients (4076) had associated abdominal 
injury; in half of these, diagnosis of cardiac injury 
was made by transdiaphragmatic pericardiotomy. 
Median sternotomy can be extended into the midline 
of the abdomen. Midline abdominal incisions are 
easily extended across the sternum, thus obviating 
dissection of costal cartilages, as well as allowing 
maximal exposure. 

Once the pericardium is opened, exsanguinating 
hemorrhage may occur. In this circumstance, one must 
quickly identify the site of injury, use manual pres- 
sure to stop hemorrhage and rapidly repair the injury. 

*We use 2/0 or 3/0 cardiovascular sutures usually 
buffered with felt pledgets (Fig. 7). Other methods of 
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aiding in control of hemorrhage include inflow oc- 
clusion and cardiopulmonary bypass.*? 

The mean operative blood loss was estimated at 
2300 cc. Because these patients are in severe shock, 
replacement must be adequate. An average of 3150 
cc of blood and 41 of crystalloid was given during 
operation. For the patient in hemorrhagic shock, 
resuscitation with large volume infusion of blood and 
crystalloid must not be compromised for fear of cardiac 
overload or induction of pulmonary edema.'? No pa- 
tient suffered "shock lung." If intraoperative re- 
suscitation is adequate, the postoperative fluid in- 
fusion can be minimized; the patients received only 
1500 cc blood and 2500 cc crystalloid in the first 24 
hours postoperatively. The autotransfusion device has 
been used to good advantage in some of these patients. 

The operative principles are 1) relief of tamponade, 
2) cessation of hemorrhage and 3) replacement of blood 
volume. 


Associated Injury 


Associated injury is common with gunshot wounds. 
Forty per cent of our patients had intraabdominal in- 
jury and 28 (6146) suffered other thoracic injury. The 
anatomic sites of associated injury are listed in Table 1. 
Obviously, the intraabdominal injuries must be re- 
paired with formal exploration. 

Chest wall injury or penetration of lung may or may 
not require repair. We, however, generally explore 
the hemithorax on the side of penetration either through 
the thoracotomy incision or by opening the mediastinal 
pleura if a sternotomy was used. Esophageal and 
descending aortic injuries cannot be repaired through 
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Fic. 6. The various incisions used to explore the heart are shown. 
Recently, median sternotomy has proved to be the most expeditious. 
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I. Identify wound 


Fic. 7. Intraoperative man- e 
agement requires rapid ces- 

sation of hemorrhage. Use 

of nonabsorbable sutures 

with pledgets is recom- 

mended. 


II. Finger pressure 


a sternotomy, and thoracic extension of this incision 
might, on occasion, be necessary. 


Results 


Thirty-seven per cent of the patients died. All four of 
the patients died who were operated upon in the emer- 
gency room and were comatose without blood pres- 
sure on arrival. Of the six patients with self-inflected 
or close-range shotgun wounds, five died in the operat- 
ing room. The sixth patient and one patient with a 
stab wound died of late neurologic sequelae follow- 
ing successful cardiac repair. The other late death 
resulted from delayed operation. Table 2 depicts mortal- 
ity related to mode of wounding. Operative mortality 
associated with stab and gunshot wounds (excluding 
shotgun wounds) was 1346. Factors found to sig- 
nificantly contribute to death are listed in Table 3. 


TABLE 1. Injuries Associated with 46 Cases of 
Penetrating Cardiac Wounds 





Chest Abdomen 
Site Instances Site Instances 

Lung 24 Diaphragm 13 
Esophagus 2 Liver 10 
Thoracic aorta 2 Stomach 6 
Internal Thoracic Spleen 3 
artery 2 Pancreas 3 

l Kidney 2 


Abdominal aorta l 


/ 


OF 
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III. Suture wound 


2/0 cardiovascular 


ledget 
suture ^ 2 g 


1 
Mattress suture 


Of the 11 deaths in the operating room, six were 
caused by refractory dysrhythmias. Five deaths were 
due to cardiac exsanguination or refractory hypoten- 
sion, most commonly secondary to shotgun wounds. 

Postoperative complications were minimal and 
usually mild. Despite hurried operation and lack of 
operative site preparation, only one wound infection 
occurred and that was in a "prepped'' chest. The use 
of antibiotics may have influenced the low rate of in- 
fection. Five major complications and one minor 
wound infection were noted in the 29 surviving pa- 
tients (Table 4). One patient required reoperation for 
bleeding; two patients required reoperation for re- 
peated reaccumulation of pericardial fluid. One patient 
developed a small ventricular aneurysm. Electrocardio- 
graphic evidence of pericarditis was uniform but 
benign. No case of severe infection or "shock lung " 
was encountered. Resuscitation and repair should not 
be abandoned simply because the patient is uncon- 
scious. Fourteen per cent of the patients were ad- 
mitted with fixed pupils and survived with normal 
cerebral function. 


TABLE 2. Mortality Related to Mode of Wounding 


Death Rate 
Mode Incidence Deaths (Per Cent) 
Gunshot 22 6 27 
Knife 18 5 28 r 


Shotgun 6 6 100 
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TABLE 3. Factors Highly Associated with Mortality 
————  — —"——————— Q——— 


Per Cent 

Factor Mortality p Value* 
— ——————ÉÉ!— ANN 
Shotgun wound 100 <.001 
Left ventricle injury 47 <.05 
ER thoracotomy 100 <.001 
Comatose on admission 86 <.001 
No blood pressure on admission 66 <.001 





* X* analysis comparing patients with and without factor. 


Residual Defects 


There is a probable increase in the survival rate fol- 
lowing repair of either coronary artery or intracardiac 
defects initially.?' In the present series one patient sus- 
tained valvular and septal injury and died as a result of 
delayed operation. Another patient incurred an injury 
to the left anterior descending artery and died in the 
operating room of an acute myocardial infarction. One 
patient developed a small left ventricular aneurysm 
due to injury to the left anterior descending artery; he is 
alive and well. Certainly, major coronary artery in- 
juries should be repaired at the initial operation if at 
all possible.!? 

Initial repair of intracardiac injury, such as valvular 
damage or intracardiac shunts, has been reported. Most 
of these injuries, however, are difficult to diagnose 
at the initial procedure, but if suspected and cardio- 
pulmonary bypass is available, these injuries should 
be repaired as early as possible, even at initial opera- 
tion. If unrepaired, severe congestive heart failure is 
likely. Therefore, following successful initial repair, all 
patients should be examined for residual heart damage 
(Fig. 8). 


Discussion 


From 1933 to 1953, 108 patients with penetrating 
cardiac injury were admitted to Louisville Genera! 
Hospital, an incidence of 5.4/yr.'! Similar incidence was 
reported by Borja and others? and Ransdell and Glass? 
in the period prior to 1969. The present series shows a 
rate of 11.5 cases per year, a two-fold increase. Our 
tabulations indicate that rapid transportation from the 


TABLE 4. Complications Following Operative Repair 





Complication No. 





Pericarditis (EKG) l 
Reoperation for bleeding 

Reoperation- pericardial effusion 

Thoracic wound infection 

Heart block 

Ventricular aneurysm 

Aortic insufficiency 
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PA- Aortic fistula 


Coronary artery 
cameral fistula 


Infarction 


Vy / 





Bullet embolus 










Aneurysm 
Aortic 
valve 
injury 
<— Mitral 
Aorto valve 
right atrial injury 
or 
ventricular 
fistula 





Constrictive 
pericarditis 


Late sequelae 


Fic. 8. Some of the late sequelae of penetrating injuries are depicted. 
Congestive heart failure and murmurs in the postoperative period 
require examination for residual defects. 


CARDIAC INJURY: 


site of injury to competent care plays a major role in 
patient survival. In Dallas, there was an 8146 pre- 
hospital mortality in such wounds.?? In Louisville, due 
in part to Griswold's efforts, rapid transport was 
available throughout the 24-year period. Therefore, it 
must be assumed that there is an increasing number 
of cardiac injuries, the reasons for which are outlined 
in the lay press.!9 

In the 26-year period ending in 1960, 20 gunshot 
wounds to the heart, 0.8/yr, were treated at Louisville 
General Hospital. In the 4-year period of the present 
study, 28 gunshot wounds were encountered, or seven 
per year. This represents a 10-fold increase. Again, 
the reasons are best described elsewhere.'® The rela- 
tive incidence (61%) of gunshot wounds in the present 
series is higher than those from other centers. In Dallas, 
73% of 459 wounds were caused by guns,” but of the 
patients treated, only 44% were caused by missiles. 
A report from Atlanta indicated an incidence of 42%?! 
gunshot wounds, and Houston,‘ reporting a rise in the 
incidence of gunshot wounds, had a rate of 58%. 


^ 
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Our tabulations indicate that gunshot wounds carry 
a higher mortality than other penetrating injuries to 
the heart. Hospital mortalities for gunshot wounds are 


,. approximately 29%, while stab wounds are associated 


with a slightly lower mortality —about 25906,3292! The 
mortality in the present report is essentially the same 
as in other major trauma centers. Close-range shot- 
gun wounds tend to result in evisceration, and radical 
debridement of multiple organs frequently is necessary. 
The cause of death of the five patients with shotgun 
wounds in this series was exsanguination, not so much 
from the heart, but from the multiplicity of organs 
injured. 

In the present series, exclusive of those with shotgun 
wounds, 87% of patients operated upon in the operat- 
ing room survived. This is somewhat better than in 
previous series reported from Dallas?? and Houston.?? 
The reasons for this improvement seem to be related 
to earlier formal operation, less reliance on pericardio- 
centesis as definitive treatment, better understanding 
of shock treatment and better respiratory therapy 
techniques. 

Today fear of performing emergency thoracotomy 
or pericardial exploration is disappearing, as more 
and more elective cardiac operations are being per- 
formed. It is well to recall the Blalock and Ravitch® 
and the surgeons of North Africa in World War II did 
not have mechanical ventilators nor the understanding 
of hemorrhagic shock that we have today. Thus, the in- 
dications for emergent thoracotomy have changed.?:!5 
In their studies on cardiac preservation, Buckberg 
et al.? have shown that myocardial damage is pro- 
portional to the time that coronary blood flow is in- 
adequate. Severe shock disproportionately lowers 
- coronary flow, allowing the myocardium to become 
ischemic. As 50% of the deaths followed successful 
repair and control of bleeding, one must assume that 
severe myocardial damage had occurred. This can only 
be prevented by rapid restoration of cardiac output and 
elevation of perfusion pressure. The longer the heart 
is underperfused, the less is the chance of survival. 
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thoracotomy in patients with penetrating cardiac injuries. Funda- 
mentally, what I would like to do is amplify his comments. 

It does seem to be well established now that the proper man- * 
agement for patients with penetrating cardiac injuries is direct 
operative approach to the heart. I believe, however, that during this 
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past two decades, in which direct surgical approach to cardiac in- 
juries has evolved, there has not been a uniform appreciation of 
the importance of pericardiocentesis as an adjunct in the surgical 
treatment plan. Several years ago, at the LSU Medical Center in 
New Orleans my colleagues and ! reviewed a large group of pa- 
tients who had developed cardiac tamponade with penetrating 
cardiac trauma. Our goal was to determine whether or not the per- 
formance of pericardiocentesis did have an effect on mortality. 


The slide indicates the distribution of the penetrating mediastinal 
wounds in the 197 patients that we reviewed. 


(slide) The important data is shown here, in a fairly simplified 
form. Many of these patients were taken directly to the operating 
room for thoracotomy and cardiorrhaphy. I'd like for you to notice 
that the mortality for those patients who did have a pericardiocentesis, 
either on the way to the operating room or in the operating room 
before anesthesia was induced, the mortality was only one in ten, 
with a very significant difference between these two groups. 


For those patients who were agonal and underwent immediate 
thoracotomy in the emergency room without a preceding peri- 
cardiocentesis, there was essentially no survival. In contrast, at least 
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one in three survived if pericardiocentesis was done while prep- 
arations were being made to open the chest in the emergency room. 

Included in this study was a group of patients treated by ob- 
servation. This is now irrelevant since we no longer advocate the 
treatment of penetrating wounds by observation. 

A point to be emphasized is that the senior surgeons who are often 
able to determine which patients should and should not have peri- 
cardiocentesis as part of the preparation for thoracotomy, are gen- 
erally not present in the emergency room when these decisions have 
to be made. Often it is the young house officer who has to decide 
whether or not he should do a pericardiocentesis. 

If we emphasize too strongly that the management of penetrating 
cardiac injuries is direct thoracotomy, and fail to emphasize the use 
of adjunctive techniques, such as pericardiocentesis, then we will 
have failed in our mission to train our residents completely in the 
management of a very serious problem. 


DR. LAMAN A. GRAY, JR. (Closing discussion): I would like to 
take the opportunity to thank the Association for election to mem- 
bership, and to take this opportunity to congratulate Dr. Sparkman 
on having such an excellent program. 
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Reprinted from Letters to the Editor, JAMA." 


We have reprinted the above letter to the 
editor of JAMA because we believe it should 
be seen by every physician concerned 

with the nutritional status of hospitalized 
patients. The letter writer ranks hyper- 
alimentation with some of the monumental 
medical discoveries of the past —anesthe- 
sia, antisepsis and antibiotics. Few who 
have witnessed the lifesaving benefits of 
this technique would argue the point. 


We at USV are proud of our continuing role 
in hyperalimentation through the develop- 
ment and refinement of the comprehensive 
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^x Stevens JC: Surgical Nutrition: The Fourth Coming, reprinted from Letters to 


the Editor. JAMA 239:192, 1978. 


1. Dudrick SJ, Wilmore DW, Vars HM, et al: Long-term parenteral nutrition 
with growth, development and positive nitrogen balance. Surgery 
64:134-142, 1968. 
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Skeletal Abnormalities After Jejunoileal Bypass 


JOHN D. HALVERSON, M.D.,* STEVEN L. TEITELBAUM, M.D.,t t JOHN G. HADDAD, M.D.,+ 


Jejunoileal bypass surgery is fraught with many longterm 
complications, among which is hvpovitaminosis D. The re- 
lationship. if any, of hypovitaminosis D to the skeletal disease 
which may occur following this operation is, however, un- 
known. Consequently, we studied eight patients with low cir- 
culating levels of 25-hydroxyvitamin D who had undergone 
jejunoileal bypass at least two and one-half years previously. 
Despite the absence of skeletal symptoms, the bone biopsies 
of six of these patients were abnormal. The volume of trabecu- 
lar bone was diminished in the group as a whole, and half the 
patients had an excess of unmineralized skeletal matrix. How- 
ever, no noninvasive diagnostic technique identified those 
patients with skeletal disease. We therefore conclude that 
recognition of those jejunoileal bypass patients potentially at 
risk to develop clinically significant bone disease requires 
biopsy of the skeleton. 


N RECENT YEARS, jejunoileal bypass (JI bypass) has 
become a popular means of treating morbidly obese 
patients. Unfortunately, this procedure is accompanied 
by frequent, serious complications, among the less 
commonly recognized of which are those relating to 
mineral metabolism. For example, vitamin D homeosta- 
sis can be disrupted by small bowel bypass?! and some 
patients may develop histological abnormalities of the 
skeleton.” 

Despite a theoretical relationship, a correlation be- 
tween skeletal pathology and the low circulating levels 
of 25-hydroxycholecalcifero! (25-OHD) which fre- 
quently occur after intestinal bypass surgery has not 
been demonstrated. Furthermore, it is unknown if pa- 
tients with skeletal disease can be identified by 
methods other than bone biopsv. We herein report a 
study undertaken to determine the incidence and pre- 
dictability of bone disease in“JI bypass patients with 
persistently low blood levels of 25-OHD. We found 
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that, despite the absence of skeletal symptoms, the 
bone biopsies of most of these patients were ab- 
normal. Furthermore, we identified no noninvasive 
test which was predictive of those individuals who 
develop histological abnormalities. of the skeleton 
following surgery. 


Subjects 


Seven women and one man who had undergone JI 
bypass 37 + 6 (S.D.) months prior to admission and 
who had low circulating 25-OHD levels were admitted 
to the Clinical Research Center, Washington Uni- 
versity School of Medicine. The mean age of these pa- 
tients was 42 +9 (S.D.) years, and their average 
weight was 85 + 26 (S.D.) kg representing a mean 
weight loss of 43%. 


Methods 


At the time of admission, routine laboratory de- 
terminations were performed. Circulating levels of im- 
munoreactive parathyroid hormone (iPTH) and 25- 
OHD were also measured, as was urinary excretion 
of calcium and creatinine over a 24 hour period. Using 
a displacement assay* 25-OHD levels were measured. 
This assay uses a 1:4000 dilution of normal rat serum 
as the binding protein source. It does not distinguish 
between 25-hydroxycholecalciferol (25-OHD3) and 25- 
hydroxyergocalciferol (25-OHD2). Therefore, the 
values obtained represent the sum of these moieties 
in serum as 25-hydroxycholciferol (25-OHD).? 

Standard posteroanterior hand radiographs were ob- 
tained and the average combined cortical thickness 
calculated. Detailed radiographs of the fingers were 
evaluated for intracortical or subperiosteal resorption,!'* 
Bone density of the midradial cortex was measured 
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TABLE 1. Biochemical Measurements in Vitamin D Deficient Patients with Normal Osteoid (1) and Hyperosteoidosis (1I) 
Alkaline Urine Calcium 
Ca. Po, Mg. Albumin Phosphatase iPTH 25-OHD per 24 Hours 
9— 10.3 3.0-5.5 1.5-2.4 3.5-5.0 25.80 2-10 10-30 50—400 
*^iormals mg/dl mg/dl meq/L g/d] mu/ml pleq/ml ng/ml mg/24 hrs 
CW. 8.5 3.3 1.4 63 ES 5.4 98 
p N.R 7.6 2.9 0.9 127 6 4.8 69 
M.B 9.0 3.6 1.5 91 12 3.5 39 
D.J. 9.3 3.1 1.6 , 84 4 4.0 16 
* mean + S.D. 8.6 + 0.7 em | 1.4 + 0.7 3.8 + 0.5 91:27 7.3 € 4.2 44+ 0.8 56 + 35 
.H.S 8.7 33 1.1 108 4 2.8 100 
it G.G 9.0 t2 1.6 90 4 3.0 120 
a V.P. 9.3 3.8 1.6 81 9 6.6 50 
M.H. 9.1 3.9 1.4 » 80 9 3.2 46 
* mean + S.D. 3.6 * 0.4 ].4 + 0.2 3.9 + 0.2 90 + 13 6.5 + 2.9 3.9 + 1.8 80 + 26 
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by photon absorptiometry using a Norland-Cameron 
Bone Mineral Analyzer?.'? 

A transiliac needle bone biopsv which included both 
cortices and intervening trabeculae was obtained from 
each patient following administration of time-spaced, 
fluorescent tetracycline skeletal markers. The non- 
decalcified specimen embedded in methylmethacrylate 
was cut longitudinally in 5.0 and 10.0 um histological 
sections on a Jung Model K Sledge Microtome.® The 
entire trabecular area of a 5.0 um section taken from 
the midpoint of the specimen and stained by a modifica- 
tion of the Goldner technique was histologically quan- 
titated using a Merz-Schenk Integrating Eyepiece®. 

The following histometric parameters were evaluated 
and were compared to those derived from autopsy 
specimens taken from a group of age and sex matched 
patients who died suddenly: 


a) Per cent total bone volume (per cent of marrow 
space composed of bone matrix) 

b) Per cent relative osteoid volume (per cent of 
trabecular bone matrix which is unmineralized, i.e. 
osteoid) 

c) Per cent osteoid surface (per cent of trabecular 
bone covered by osteoid) 

d) Per cent osteoblastic osteoid surface (per cent 
of trabecular surface covered by osteoid lined by 
characteristic osteoblasts) 

e) Per cent surface fibrosis (per cent of trabecular 
surface juxtaposed to marrow fibrosis) 

f) Number of osteoclasts/mm? trabecular space 

g) Cellular rate of bone mineralization (a kinetic 
parameter derived by determining the mean distance 
between the midpoints of the two fluorescent tetra- 
cycline labels and dividing that distance by the days 
between the midpoints of administration of the two 
doses of the antibiotic. As no normal tetracycline- 


based data are available in our laboratory, the 
values obtained were compared to those present in 
the literature.” 


Abnormality of a histometric parameter was defined 
as a value greater or less than 2 S.D. from the normal 
mean. 


Results 


The results of the variety of biochemical determina- 
tions performed on our patients were consistent with 
the post JI Bypass state (Table 1).'? Only one of the 
eight had mildly elevated circulating iPTH levels and, 
as selection for inclusion in the study was the presence 
of hypovitaminosis D, serum 25-OHD levels were less 
than 10 ng/ml in all patients. 

Six of the eight patients had abnormal bone biopsies 
as assessed by standard nonfluorescent microscopy 
(Table 2). As a group, the biopsies demonstrated 
osteopenia and contained an excess of osteoid (hyper- 
osteoidosis). In three patients the percentage of total 
bone volume was decreased, and the relative osteoid 
volume was increased. Moreover, there was an inverse 
correlation between these two parameters within the 
group as a whole which failed to exist within the normal 
biopsies (Fig. 1). The biopsy of one of the five non- 
osteopenic bypass patients also contained an increased 
percentage of relative osteoid volume, and two pa- 
tients had an increased percentage of total osteoid 
surface. 

The percentage of trabecular surface covered by 
osteoblasts was increased in four biopsies, being the 
only abnormality in one. Moreover, two bopsies con- 
tained an excess of osteoclasts and the mean number 
of these cells within the group was more than three 
times the normal mean. 

The biopsies of two patients failed to exhibit any 
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Cellular Rate 


Per Cent Per Cent Per Cent ui 
Total Relative Total Per Cent of Bone 
Bone Osteoid Osteoid Osteoblastic Per Cent Surface Osteoclasts/ Mineralization 
Patient Volume Volume Surface Osteoid Surface Fibrosis mm? (yur Day) 
a a ca a e a a i te et ar 
C.W. 26.1 0.2 1.1 0 0 0.231 0* 
N.R. 15.9 0.4 4.2 0.5 0 0.347 0* 
M.B. 219 1.6 9.1 4.0* 0 0.248 1.15* 
DJ. 19.2 2.0 16.6 2.) 0 1.029* 0.89 
H.S. 16.4 4.2* 24.5 16.3* 0 oo 0.83 
G.G. 9.3* 4.4* 21.1 1.3 0 0.452* 0.73 
V.P. 7.8 Lr 26.6* 18.0* 0 0.318 0.66 
M.H. 5.7* 3.2* 25,1" 8.6* 0 9 0.73 
Mean + S.D. 15.3 + LIT 35x 5.1 16.0 + 9.67 6.4 + 7.1 0 0.33 x 0.31 0.62 + 0.42 
Normal mean 
+ S.D. 24.8 + 5.1 List .4 7.6 + 8.7 10+ 1.4 0 0.10 + 0.14 0.70 + 0.16 
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*+9 sd. from normal mean. +Difference from normal mean 


(p < 0.01. 


tetracycline fluorescence, and in one, the cellular rate 
of bone mineralization was increased. 

All eight patients had metacarpal cortical thickness 
measurements within two standard deviations of the 
age-sex norm. Densitometric osteopenia (below 95% 
confidence limits) was documented in two patients with 
hyperosteoidosis and in two patients with normal 
histomorphology (Table 3). Early intracortical resorp- 
tion was found only in two patients with excess 
osteoid, only one of whom had densitometric 
osteopenia. 

Regression analysis was performed between all 
morphometric and clinical and biochemical parameters, 


and no significant relationships were demonstrated. 
Furthermore, when the patients were divided into D 
those with normal quantities of osteoid and ID) those 
with excess osteoid, there were no clinical (Table 4) 
or biochemical (Table 1) differences between the 
groups. In short, no biochemical or radiographic 
measurements made in this group of vitamin D de- 
ficient patients were of value in predicting bone 
histology. 


Discussion 


JI bypass has become widely accepted as a means 
of treating morbidly obese patients who are intractable 
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TABLE 3. Radiographic and Densitometric Data in Vitamin D 
Deficient Patients with Normal Osteoid (1) 
and Hyperosteoidosis UD 
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reflect accelerated matrix synthesis in the face of a 
normal rate of mineralization. This distinction is gen- 
erally best made by the use of time-spaced, tetracycline 


2 CCT (norm + S.D.)* OD (norm + S.D. ICR:z fluorescent markers. 
C.W. 5.15 (5.45 = 0.81) 0.67 (0.77 = 0.04) 0 The use of tetracycline as a bone marker in in- 
1 J NR. 5.35 (5.66 + 0.79) = ae 0 testinal bypass patients is complicated by the po- 
M.B. 5.85 (5.39 x 0.75) 0.84 (0.77 + 0.05) 0 tential of poor intestinal absorption of the drug. In fact, 
D.J. 5.15 (5.25 + 0.68) 0.63 (0.76 + 0.05) 0 | js ce P MN : 
the total absence of fluorescence in two of cur patients, 
a es PR + de RM Me + a P particularly in association with normal quantities of 
M. S. à toU. OL " a " 2 mS eee e = A 
Ilj yp 5.10 (545 + 0.8) 0.62 (0.77 = 0.04) 0 osteoid, probably reflects intestinal malabsorption. 
M.H. 5.20 (5.52 + 0.75) 0.54 (0.70 + 0.07) mild However, despite the limitations of the nonavail- 





“Combined cortical thickness, second metacarpal average 
(millimeters), *Osteodensitometry, nondominant forearm (g/cm?). 
tIntracortical resorption, phalanges or metacarpals. 


to the usual methods of weight reduction.*"* We have 
previously shown that hypovitaminosis D (in the form 
of at least a temporary deficiency of circulating 25- 
OHD) is common among the many complications that 
attend this procedure.?! The present study extends this 
observation by demonstrating that significant skeletal 
pathology develops within four vears of surgery in a 
number of individuals with this complication. Further- 
more, as no biochemical or radiographic test was pre- 
dictive of the skeletal lesion, those patients most at 
risk to develop bone disease can only be identified 
by bone biopsy. These data are consistent with those 
of Rao et al.,’° who also noted that skeletal pathology 
may also exist in post JI bypass patients who have 
normal 25-OHD levels. 

The most striking abnormality of the histologically 
affected bones of our patients was an excess quantity 
of osteoid. Hyperosteoidosis is generally felt to be in- 
dicative of osteomalacia, namely a decrease in the 
rate of bone mineralization. Excessive osteoid in cir- 
cumstances such as Paget's disease," hyperthyroid- 
ism,'^'^ and renal osteodystrophy!? may, however, 


abilitv of normal tetracycline-based data in this labora- 
tory, the presence of at least apparent normal cellular 
rates of bone mineralization in all biopsies with hyper- 
osteoidosis indicates that bone matrix synthesis is 
accelerated in these patients. This conclusion is sup- 
ported by the increased number of osteoblasts in three 
of the four patients with hyperosteoidosis. Since bone 
mass is the net result of formation and resorption, 
the diminution in total bone volume which accom- 
panied osteoid proliferation can be explained only by 
an even greater acceleration of skeletal resorption. 
This is consistent with the coupling phenomenon be- 
tween osteoblastic and osteoclastic activity which 
exists in the remodeling skeleton? and the increased 
numbers of bone-resorbing cells in our patients. 

Although most of our patients had significant 
morphologic skeletal abnormalities, none had sig- 
nificant clinical bone disease. However, the fact that 
JI bypass patients may develop severe skeietal dis- 
ability postoperatively is illustrated by a patient re- 
ferred to us five years after surgery with severe osteo- 
penia, multiple fractures and marked hyperosieoidosis 
(Fig. 2). 

The decrease in vitamin D stores of our patients 
most likely results from malabsorption of dietary 
vitamin D and from the loss of antirachitic sterols 
secreted into the enterohepatic circulation.'? The 


TABLE 4. Clinical Data in Vitamin D Deficient Patients with Normal Osteoid (1) and Hyperosteoidosis (Il) 








Age Months after Weight at Per Cent Daily Number 
(years) Race Bypass Bypass Weight Loss ef Stools 

C.W 42 W 38 420 38 5 
[* N.R 43 W 39 307 63 9 
| M.B 35 B 45 297 14 4 
D.J 25 B 30 293 32 6 

* mean + S.D 36 + 8 38 + 6 327 6) 42 6+2 
H.S. 56 W 43 249 44 6 
+ j} GG. 44 W 32 375 38 5 
PE 40 W 31 309 50 3 
M.H 51 W 41 376 47 6 

* mean + S.D. 4827 37 = 6 327 + 61 45 5*1 
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Fics. 2a and b. (a, top) Bone biopsy 
taken from JI bypass patient five years 
after surgery. Virtually all bone surfaces 
are covered by thick osteoid seams 
(arrows) (undecalcified, Goldner, x 100). 
(b, bottom) Bone biopsy taken from normal 
patient. Note the paucity of osteoid seams 
(undecalcified, Goldner, x 100). 








markedly shortened small intestinal segment in our pa- disease appears strong enough to warrant judicious 
tients therefore represents a continuing threat to their vitamin D prophylaxis. 
vitamin D economy, in spite of the previously re- 


ported adaptive response.?! | References 
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A Stapling Instrument for End-to-end Inverting | 
Anastomoses in the Gastrointestinal Tract: 


A stapling instrurnent is described for end-to-end inverting 
anastomoses applicabl^ principally to low rectal anastomosis 
or esophagogastric or esophagojejunal anastomosis. The instru- 
ment creates an inverting anastomosis held by a double 
staggered row of stainless steel wire staples creating an 
anastomosis 21.2 mm internal diameter with no significant 
inverted flange. The early experience is encouraging. 


N 1960,’ AT THE Scientific-Research Institute of 

Experimental Surgical Apparatus and Instruments 
in Moscow, a tubular instrument was devised for 
performing end-to-end anastomoses in the gastro- 
intestinal tract at the top and bottom of the peritoneal 
cavity, where these anastomoses may be technically 
difficult, i.e., low rectal anastomoses and esophago- 
gastric or esophagojejunal anastomoses.**"* Eleven 
years ago, we conducted a series of experiments on 
dogs with that instrument. In essence, the instrument 
looks somewhat like a sigmoidoscope with a handle, 
except that the obturator (nose cone) of the sigmoido- 
scope protrudes beyond the cylinder. For a low rectal 
anstomosis, the instrument was inserted through the 
anus, the nose cone advanced well beyond the cylinder, 
the distal end of the rectum tied in a pursestring 
over the staple-carrying cylinder of the instrument 
and the proximal bowel tied in a purse-string over 
the anvil-carrying nose cone. The instrument was 
then closed —nose cone against cylinder—and this 
approximated the two closed ends of the bowel 
firmly, and the staples were fired. Simultaneously 
with the firing of a single circular row of staples 
from the end of the cylinder, in which they had been 
placed by hand, a circular knife just inside the cylinder 
cut the double diaphragm created by the two purse- 
string sutures. 

We performed the operation successfully in 12 


successive dogs producing anastomoses as low as 2 


cm from the mucocutaneous junction. There were no 
deaths, although in several animals inspection dis- 
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closed a small mucosal dehiscence, but without abscess 
or infection. We were impressed with the precision of 
the instrument and the minuteness of the inversion. 
It was difficult, immediately after the operation, to 
palpate the anastomosis by digital rectal examination. 
Several mechanical and technical features concerned 
us despite a number of enthusiastic reports from Russia. 
The instrument was rather difficult to disassemble and 
reassemble, for cleaning. The circular knife was a per- 
manent part, and this would pose problems in main- 
taining a sharp cutting edge. In reassembling the 
instrument, we found it difficult to register the nose 
cone properly, so that we could be confident that the 
staples in the end of the cylinder would fit exactly 
into the anvil’s grooves in the nose cone, for precise 
formation of the B-shaped staples. We were further 
dissuaded from applying this instrument clinically, be- 
cause it inserted only a single row of staples, and in 
the very low anastomoses in which it would find its 
greatest use, we thought it might be difficult to apply 
an external row of reinforcing manual sutures. In 
some of our dogs, small dehiscences in the anastomosis 
were seen. Nevertheless, there continued to be favor- 
able publications from the Soviet Union? and more 
recently, several from Western Europe,!*? especially 
with a newer version (SPTU) of the original instru- 
ment. The modification of this instrument, which has 
now been achieved in this country,* in common with a 
number of the stapling instruments widely in use in 
American surgical clinics, has solved many of the draw- 
backs of the Russian instrument by placing the small 
moving parts of the mechanism within a disposable 
cartridge which locks to the end of the tubular shaft 
of the instrument, within which is the activating mech- 
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anism. The result is a prepackaged, presterilized, dis- 
posable cartridge loaded with two staggered rows of 
staples, the circular knife included within the cartridge. 


Technique of Application to Low Rectal Anastomosis 


The patient should be either in the combined 
lithotomy-Trendelenburg position, characterized by 
wide abduction of the hips and little or no flexion 
with simultaneous draping of the abdomen and the 
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perineum, or else in the oblique, modified Simms' 
position (as employed by Localio in abdominosacral 
procedures).'^ After the rectum has been appropriately 
freed, the pursestring clamp (which resembles a 
Furniss clamp with the tips of the serrations cut off) 
is applied at the proposed levels of resection and the 
straight needles are passed through the clamp, as 
shown in Figure 1A, to form the pursestring suture. 
The bowel is transected proximally and distally, on 
the specimen side, with the pursestring clamp in place 


FiG. la. Technique of end- 
to-end low rectal anasto- 
moses with the E.E.A. 
Placement of the purse- 
string sutures. The proxi- 
mal pursestring suture is 
shown being placed with 
the aid of a modified Furniss 
clamp, the serrations of 
which have been cut so that 
they do not digitate. When 
the needle is passed through 
in one direction and brought 
back in the other, it grasps 
only one wall of the bowel 
on each side as shown in 
Figure lb. In a narrow 
male pelvis, there may not 
be enough width to employ 
this technique and shown 
here is an over-and-over 
purse-string suture for the 
distal end of the rectum, 
made with a strong smooth 
monofilament suture. A 
purse-string made in this 
fashion avoids the intro- 
duction of excessive ma- 
terial into the limited space 
within the stapling cartridge. 
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Fic. 1b. The proximal and 
distal purse-string sutures 
have been introduced. The 
assembled instrument is 
passed up through the anus 
until the nose cone pro- 
trudes through the end of 
the rectum. 


and used as a guide for this transection. If the distal 
line of resection is to be very low, particularly in a 
male pelvis, it may be difficult to employ this technique. 
In that case, the pursestringing is produced by a run- 





Fic. lc. The nose cone is advanced by turning the wing nut at the 
other end of the instrument in a counterclockwise direction, and 
the purse-string strongly tied about the slender central shaft of 
the instrument. The staple-containing portion of the cartridge is 
now secured in the rectum. 
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ning over-and-over suture of heavy monofilament ma- 
terial placed manually over the edge of the distal 
segment (Fig. 1A). The assembled instrument, the dis- 
posable cartridge locked to the end of the cylinder, is 
now inserted through the anus (Fig. 1B). As the nose 
cone appears, the instrument is opened by turning 
the wing nut counterclockwise, and the nose cone, 
which contains the anvil for formation of the staples 
and a plastic disc for the knife to cut against, is ad- 
vanced beyond the cut end of the rectum. The end of 
the staple-containing portion of the cartridge should 
sull be within the rectum. The distal pursestring su- 
ture is now strongly tied around the slender central 
rod of the instrument, over this portion of the cartridge 
(Fig. 1C). The nose cone is advanced into the end of 
the proximal bowel and the proximal pursestring 
strongly tied around the central rod (Fig. 1D). 


The nose cone is now brought down against the 
staple-containing portion of the cartridge by a clock- 
wise rotation of the wing nut in the handle, pressing 
the bowel ends in tight approximation (Fig. lE). 
When the markings on the instrument indicate that the 
tissues have been appropriately coapted, the pistol 
grip is squeezed (Fig. 1F). This drives in a double row 
of staples and cuts out the double diaphragm of bowel e 
formed by the two purse-string sutures. The instru- 
ment is once more opened and the nose cone teased 
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down through the stapled suture line (Fig. 1G). No 
reinforcing sutures are required. The outside diameter 
of the cartridge is 31 mm, the diameter of the circular 
knife is 21.2 mm, so that a large, precisely circular 
anastomosis is produced, with minimal inversion 
(Fig. IH). At this point, one must inspect the instru- 
ment to be absolutely certain that there are two un- 
broken rings of full thickness bowel around the central 
rod, guaranteeing that the staples have gone through 
the bowel wall of both ends, peripheral to the purse- 
string sutures. 

As in our dog experience, the anastomosis is almost 
impalpable to the finger, and in a single patient sig- 
moidoscoped at five days, the anastomosis could not 
easily be identified. Our experience with rectal anasto- 
mosis with this instrument is in six patients, with no 
leaks, failures or complications. 

It is obvious that there are a number of other situa- 
tions in which the instrument can be employed for 
end-to-end or end-to-side anastomosis. We have em- 
ployed it for a Billroth 1 anastomosis in which the 
stomach was stapled and transected in the ordinary 
way. The end-to-end anastomosing instrument (EEA) 
—the nose cone not yet applied to it—is inserted 
through an anterior gastrotomy and the central rod 
passed through a small pursestringed stab wound in 
the midposterior gastric wall, some 3 cm proximal to 
the stapled stomach end. The staple-containing por- 
tion of the cartridge now rests within the stomach and 
the nose cone is attached to the central rod outside 
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Fic. Id. The nose cone 
containing the anvil portion 
of the cartridge is intro- 
duced into the proximal 
bowel and that purse-string 
suture tied securely. 


of the stomach and passed into the duodenum. The 
duodenal pursestring is tightened around the central 
rod and the nose cone and staple cartridge are tightly 
approximated. The instrument is then operated, pro- 
ducing a beautiful circular Billroth I anastomosis, and 
is withdrawn through the anterior gastrotomy. The 
gastrotomy is closed mucosa-to-mucosa with the 
TASS linear stapling instrument. The EEA instrument 
lends itself similarly to esophagogastrostomy, to 





Fic. le. By clockwise rotation of the wing nut, the two ends ot 
the cartridge are brought together apposing the purse-stringed 
ends of the proximal and distal bowel. 
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Fic. 1f. A squeeze of the instrument handle now drives in a double staggered circular row of staples and sends home a circular knife 
just inside the ring of staples cutting the double diaphragm made by the two apposed purse-stringed bowel ends. 


Fic. lg. The wingnut hav- 
ing been once more rotated 
counterclockwise to 
open the cartridge, the in- 
strument is teased out of 
the anastomosis and with- 
drawn. 
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esophagojejunostomy, and to esophagocolostomy. 
The present cartridge may be found too large for the 
esophagus of some patients, and two smaller sizes — 
outer «diameters 28.6 and 25 mm and anastomosis 
diameters of 18 and 15 mm are in design. 

So far as concerns the safety and security of the 
anastomotic technique, the principles have all been 
extensively applied in the clinic. There is now a very 
wide experience with stapling sutures of the bowel, 
inverting and everting. The present staples, wire size 
and material, dimensions, formation in the classical B- 
shape, are those which are already in standard use in 
the other instruments.!! ^? The actual low rectal anasto- 
mosis, after making two pursestring sutures, is no more 
than the application of modern engineering techniques 
to the bulkhead, low rectal anastomosis devised by 
William Stewart Halsted. 

In 1910, before the American Surgical Association, 
Halsted presented one of a number of techniques with 
which he was to experiment over the next decade, his 
final paper being published the year of his death.?* His 
final technique involved the passage through the anus of 
a sheathed knife which the surgeon then guided through 
the abutted purse-stringed ends of the rectum and 
colon (Fig. 2). It is fascinating to read that he had 
very nearly hit upon an instrument which would excise 
the diaphragm with a circular punch. Thus, after the 
purse-string closure of the ends of colon and rectum, 
the two bowel ends were abutted with the usual Lem- 
bert sutures. The problem now was to restore in- 
testinal continuity through the two closed ends. 





Fic. lh. The completed anastomosis. One must be absolutely 
certain that two intact rings of full thickness bowel are on the 
shaft of the instrument. 
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2.—The Knife in Transit E os the Rubber Tube Which Protects 
The Sphincter. 


^ a 
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3—The Knife Has Been Pushed Up to the Diaphragm by the 
Outside Assistant. 


Fic. 2. Halsted's buikhead anastomosis. In 1, the pursestringed 
ends of the bowel have been sutured together. In 2, the knife 
is shown introduced through a protecting sheath. In 3, as the 
sheath has been withdrawn, there is seen a small cork button which 
protects the knife point and which the operator now squeezes off 
the knife point permitting the knife to be passed through the dia- 
phragm. Halsted did not report any clinical experience with this 
technique which had succeeded in animals. (Reprinted from Johns 
Hopkins Hosp. Bull. 32, 1921). 


"To eliminate this diaphragm, I devised a sharp- 
edged punch, with the idea of introducing it at a 
higher point in the bowel through a lateral opening, 
slipping it down to the diaphragm, and pressing it 
through this obstruction and into a cork introduced - 
per anum, to withdraw both cork and punch by 
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means of a string attached to the former. This 
method was not tested." 


An obvious use of the EEA instrument is in the 
treatment of esophageal varices. The instrument is in- 
serted to the esophagogastric junction through a gastrot- 
omy, the esophagus strongly ligated down to the shaft 
of the opened instrument, the instrument closed and 
fired, resecting a collar of esophagogastric junction, 
essentially a one-stage Boerema operation.! We tested 
this principle in the laboratory with Dr. Larry Carey 
several years ago. Vankemmel, in Lille, France,'? has 
applied it clinically with what appears to be satisfactory 
results, and Dr. Carey? has now twice applied the 
American instrument, without rebleeding. 


Summary 


We describe a stapling instrument for end-to-end 
inverting anastomoses applicable principally to low 
rectal anastomosis or esophagogastric or esopha- 
gojejunal anastomosis. The instrument creates an in- 
verting anastomosis held by a double staggered row of 
stainless steel wire staples creating an anastomosis 
21.2 mm internal diameter with no significant inverted 
flange. Early experience is encouraging. 
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Therapeutic and Economic Impact of a 


Modern Amputation Program 


JAMES M. MALONE, M.D., WESLEY S. MOORE, M.D., JERRY GOLDSTONE, M.D.,* SANDEE J. MALONE, S.W.A. 


The experience with 142 below-knee amputations for vascular 
occlusive disease and/or diabetes mellitus in 133 patients has 
been reviewed. The program utilized Xenon'? skin bloodflow 
measurement for the selection of amputation level, emphasized 
the use of the long posterior skin flap as an important part of 
surgical technique, and employed immediate postoperative 
prosthesis with accelerated rehabilitation for postoperative 
management. The results of this program yielded a 04» post- 
operative mortality, 89% amputation healing, and 100° pros- 
thesis rehabilitation of all unilateral below-knee amputees, and 
93% rehabilitation of all bilateral below-knee amputees. The 
average time interval between amputation and fitting of a per- 
manent prosthesis was 32 days. The use of Xenon'? clearance 
as a measurement of capillary skin bloodflow for purposes of 
amputation level selection continues to be valid. All amputa- 
tions with flows in excess of 2.6 ml/100 g tissue/min healed 
primarilv, including the last 58 consecutive amputations. The 
total amputation of the 172 hospital V.A. system was surveyed 
and a cost analysis, based upon duration of postamputation 
hospitalization, comparing immediate postoperative prosthesis 
with conventional techniques, was performed. The savings to 
the system, taking into account start-up and maintenance costs 
for a program which employs immediate postoperative pros- 
thesis, was projected to be $80,000,000 over five years. We 
conclude that a modern amputation program emploving Xe- 
non'? clearance for amputation level selection and immediate 
postoperative prosthesis with accelerated rehabilitation is well 
justified based upon reduced morbidity, negligable mortality, 
and optimum patient prosthetic rehabilitation at a marked 
reduction in overall cost. 


HERE ARE APPROXIMATELY 30,000 lower extremity 
T amputations performed in the United States each 
year.!! ^ Most of these amputations are performed on 
geriatric patients with peripheral vascular disease and/ 
or diabetes mellitus. The financial burden to the patient 
and society for prolonged hospitalization and varying 
degrees of subsequent disability can be enormous. Wide 
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variation in surgical morbidity and mortality exists 
among various hospitals and institutions, depending 
upon the level of amputation, the accuracy of predicting 
the lowest level that an amputation will heal, and the 
aggressiveness of postoperative rehabilitation. This re- 
port documents the results of a modern amputation 
program that utilizes quantitative preoperative deter- 
mination of amputation level, advanced surgical tech- 
niques. and accelerated rehabilitation made possible by 
the advent of immediate postoperative prosthesis. 
These data are contrasted with reports using conven- 
tional amputation and rehabilitation techniques. The 
parameters for analysis include surgical morbidity and 
mortality, amputation healing, success of prosthetic 
rehabilitation, and cost with respect to the duration 
of required institutional care. Finally, these data will 
be extrapolated to the combined amputation experience 
in the 172 hospital system of the Veterans Administra- 
tion to assess the cost effectiveness of a modern ampu- 
tation program when structured as a multidisciplinary 
medical program. 


Clinical Material and Methods of Study 


Review of the amputation registries at the San Fran- 
cisco V. A. Hospital for December, 1966, through June, 
1977, and at the Tuscon V.A. Hospital from July, 1977, 
through August, 1978, produced 142 below-knee ampu- 
tations performed on 133 patients. All operations were 
performed using previously described surgical tech- 
nique and emphasizing the use of the long posterior 
flap together with the application of immediate post- 
operative prosthesis and rehabilitation? 55:127 4-16-17.22.2425 

Patients’ ages ranged from 22 to 93 years, with a 
median age of 61 and a mean age of 62 years. One 
hundred per cent of the patients were smokers. In 
addition to a high incidence of diabetes mellitus (88 
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1 ; TABLE 1. Amputation of the Lower Extremity, Veterans 
a Administration Hospitals Fiscal Year 1976” 





Age of Patients: 
MÀ À—M Total Surgical 
Procedure Under 55 Over 55 Procedures 








Amputation of foot 123 216 339 
Amputation of lower leg 452 1.481 1,933 

i Amputation of thigh and 
| disarticulation of knee 324 1,636 1.960 
Totals 899 3,333 4,232 





Ae rata raa rar see | 


patients, 66%), two-thirds of the patients (89) had car- 
diovascular disease with symptoms of coronary artery 
insufficiency, congestive: failure, cerebrovascular in- 
sufficiency or hypertension. 

The indications for below-knee amputation in our 
patients included ischemia (117 patients, 82%), infec- 
tion (22 patients, 15%), trauma (one patient, 1%), osteo- 
myelitis (one patient, 1%), and frostbite (one pa- 
tient, 196). : | 

Prior to amputation all patients were evaluated for 
possible limb-salvage arterial reconstruction. Forty-five 
per cent (60 patients) had at least one attempted ar- 
terial reconstruction prior to amputation, and 36% 
(48 patients) had previously undergone ipsilateral 
sympathectomy. 

Since 1971 all patients have had preoperative deter- 
mination and/or verification of amputation level selec- 
tion by the use of Xenon'? clearance technique, as 
has been previously described. Although we have 
reported that Xenon bloodflows greater than 2.6 ml/ 
100g tissue/min have been associated with 100% inci- 
dence of primary healing,!'*7? our policy has been to 
offer trial amputation at a conservative level when 
Xenon flows are greater than 2.0 ml/100g tissue/min in 
order to salvage maximum extremity length at the ex- 
pense of a few cases of healing failure necessitating 
higher amputation. Data on the number of lower ex- 
tremity amputations, as well as specific amputation 
level, performed within the V.A. Hospital system were 
obtained from the Patient Treatment Files (PTF No. 
891), V.A. Central Office, with the help of the Bio- 
metrics Division, Reports and Statistics Office, Office 

















Daily 
Number of Cost 
Technique Amputations ($) 
Conventional 1,643 116.00 
IPOP 290 116.00 


Total cost 





* Based upon San Francisco VAH Data". 





of the Comptroller.?? Perdiem costs data were obtained 
from local hospital sources, as well as from appropriate 
state and federal agencies. 


Results 
Mortality 


There were no deaths within 30 days of operation 
in the 133 patients of our personal series. 


Healing 


The overall healing rate for this series is 89%. This 
included our experience prior to the introduction of 
Xenon!” clearance for amputation level determination, 
as well as the period during which the minimum capil- 
lary flow rate consistent with primary healing was 
being determined. All patients with flows in excess of 
2.6 ml/100 g tissue/min went on to heal, including the 
last 58 consecutive cases. When skin bloodflows ranged 
between 2.0 and 2.6 ml/100g tissue/min, only 50% of 
amputations healed, and when flows were below 2.0 
ml/100g tissue/min no amputation healed. 


Rehabilitation 


One hundred twenty-four patients had been ambula- 
tory prior to their need for lower extremity amputation 
and, as such, were considered candidates for prosthetic 
rehabilitation following healing. Ninety-one patients 
underwent unilateral below-knee amputation, and all 
these patients successfully used a below-knee pros- 
thesis. Thirty-three patients became bilateral ampu- 
tees. Fourteen of these 33 were bilateral below-knee 
amputees, and 13/14 (93%) became ambulatory on bi- 
lateral below-knee prostheses. Only two of the remain- 
ing 19 patients, all of whom had at least one above- 
knee amputation, became ambulatory. The average 
time between amputation and the fitting of a permanent 
below-knee prosthesis was 32 days. 


Cost Analysis 


The amputation experience for the total V.A. system 
is summarized in Table 1.?? Nineteen hundred thirty- 


TaBLE 2. Cost Analysis: Below-knee Amputation in Veterans Administration Hospital System Fiscal Year 1976 
Veternas Administration Hospital System Fiscal Year 1976 
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Average Time 


Operation to Cost of Amputation 
Rehabilitation and Rehabilitation 
(Days) ($) 
125* 23,823,500.00 v 
32* 1,076,480.00 
24,899,980.00 


;UN 
WO 


800 


TaBLe 3. Comparison Total Cost of Below-knee Amputation in 
Ve leans Administration Hospital Svstem Fiscal Year 1976 





Actual cost $24,899,980.00 
Projected cost if all 


amputations IPOP 7,175,296.00 


Proiected one vear savings $17,724,684.00 





three amputations (46%) were performed at the below- 
knee level. According to best available data, no more 
than 15% (290) of the amputations had immediate post- 
operative prosthesis utilized. The remainder were per- 
formed by conventional techniques. In order to ascer- 
tain costs, we have utilized an amortized perdiem cost 
for total hospital care. This figure for the study-year 
of 1976 in the V.A. system was $116 per day. Using 
the time interval between operation and prosthetic fit- 
ting of 125 days for conventional amputation and 32 
days for immediate postoperative prosthesis, we can 
calculate the minimum total cost to the V.A. system 
for amputation care in the study-year 1976. Table 2 
summarizes the data which indicates that the overall 
cost was at least $24,899,980.00. If all amputations had 
been performed using immediate postoperative pros- 
thesis with an average hospital stay of 32 days, the 
total cost would have been $7,175,296.00. Table 3 sum- 
marizes the potential cost savings that might be 
achieved by converting to modern techniques. How- 
ever, the ability to achieve rapid rehabilitation results 
requires the establishment of specialized facilities, in- 
cluding a nuclear medicine capability to perform 
Xenon? flow measurement for amputation level de- 
termination, the recruitment of a full-time prosthetist 
skilled in the application of immediate postoperative 
prosthesis and capable of fabricating temporary pros- 
theses, the availability of a prosthetics laboratory, and, 
finally, upgraded facilities for physical therapy and re- 
habilitation. We have recently budgeted for these ser- 
vices at the Tuscon, V.A.H. The costs for establishing 
and maintaining these upgraded facilities are sum- 
marized in Table 4. Since it would be a poor economy 
for each hospital in the system to undergo this expendi- 
ture, we would propose the establishment of 25 regional 
referral amputation centers to serve the entire V.A. 
population. This would provide maximum utilization 


TABLE 5 


Average Time 
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TABLE 4. Projected Costs for Establishing and Maintaining an 
Amputation and Rehabilitation Center 
Tucson V.A. Hospital. 1977 


c 





$126,100.00 
51,100.00 


Establishment costs (nonrecurrent) 
Maintenance costs (recurrent) 





of resources, as well as ensure an optimum workload 
to provide the best treatment outcome. If one budgets 
for the center’s: start-up and maintenance costs, plus 
the total amputation costs using immediate postopera- 
tive prosthesis and modern techniques, and projects 
these costs over a five year period, the resulting total 
costs for. amputation. care within the V.A. system are 
as summarized. in Table 5, and total $44,138,980.00. 
The five year cost for the modern center approach is 
compared in Table 6 to the projected cost of amputation 
care if the existing conventional practice is continued. 
The five-vear cost saving. to the system employing a 
modern center approach w ould be $80,360,920.00. 


Discussion 


The results of immediate postoperative prosthesis 
appear to demonstrate a striking improvement when 
compared to the results of conventional amputation. 
Table 7 represents a composite analysis of several cur- 
rent amputation series using conventional techniques. 
The average healing rate was 82% (range 61.4-95.0%), 
mortality 6.7% (range 3.5— 17.0%), rate of rehabilitation 
63.8% (range 29.5-83.0%), and average interval be- 
tween amputation and fitting of permanent prosthesis, 
133 days (range 70—270 days). The results with imme- 
diate postoperative prosthesis show improvement not 
only in contrast to the cumulative results, seen in the 
literature, but also in comparison with results in our 
own institution prior to the inception of immediate post- 
operative prosthesis. Our own mortality rate was low- 
ered from 16 to 0%; our rate of rehabilitation was raised 
from 81 to 100%; and the interval between amputation 
and fitting of a permanent prosthesis was lowered from 
125 days to 32 days.'* While our overall healing rate 

was not dramatically changed, 89% ‘(immediate post- 
operative prosthesis) compared to 83% (conventional), 
it is noteworthy that since we have begun to employ 


". Projected Five Year Cosis Analysis: Below-knee Amputation Veterans Administration Hospital System 1978 ~ 1982. 


T m i r a 








Daily Operative to Number of Establishment Maintenance Cost of Amputation 
Number of Cost Rehabilitation Amputation Cost/Center Cost/Center and Rehabilitation 
Year Technique — Amputations ($) (Days) Centers ($) ($) ($) 
Fo Á————— a he ee a 
1978 IPOP 1,933 116.00 32 25 126,000 — 10,327,796.00 
79—82 IPOP Tug 116.00 32 25 — 51,100 33,811,184.00 
Totals 9.665 44,138,980.00 


——————— M M M M M MM tenth r à 
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TABLE 6. Cost Savings: Five Year Projection Below-knee 
Amputation in Veterans Administration Hospital System 
1978 1982 





MODERN AMPUTATION PROGRAM 


a 
801 
optimum amputation program, there will be substantial 


development and maintenance cost for those aspects 
of the program not usually available in the average 


Beam $124,499,900.00 hospital setting. These include: nuclear medicine capa- 
(Conventional technique) bili » X 8 dades orar : d 
Projected cost if all amputations IPOP 44,138,980.00 ility to perform Xenon flow studies for accurate an 


Projected Five Year Savings $ 80,360,920.00 





Xenon? flow determination as a means of preoperative 
level selection, the last 58 consecutive amputations 
all went on to primary healing. | 

While the medical and economic impact to the indi- 
vidual patient undergoing amputation is quite evident, 
the overall impact to the health delivery system and to 
the agencies responsible for underwriting costs (private 
insurance, as well as federal, state, and local govern- 
ments) can be staggering when it is pointed out that 
there are over 30,000 amputations performed each year 
in the United States, and this number is steadily in- 
creasing.!^?? The treatment’: ecords of the 172 hospital 
system of the Veterans Administration provides a 
unique opportunity to see the cost impact of alternative 
methods of therapy, since approximately 12% of the 
total amputation experience (24% of the amputations 
performed for vascular occlusive disease and diabetes) 
is concentrated within that hospital system, and treat- 
ment information is available in a computer data bank. 
Based upon the average hospital stay for patients un- 
dergoing 1,933 below-knee amputations in the study- 
year 1976, the cumulative cost accounted on a perdiem 
basis amounted to nearly $25,000,000. Had ail patients 
been treated with immediate postoperative prosthesis, 
and assuming results equal to our own, the cost would 
have been reduced to just over $7,000,000, representing 
a savings to the system of about $18,000,000. 

It must be recognized that in order to develop an 


optimum amputation level determination; the availabil- 
ity of a skilled prosthetist (in-hospital) for application 
of immediate postoperative prosthesis, prosthesis 
changes, and rapid fabrication of intermediate and per- 
manent prostheses; an active physical therapy, as well 
as prosthetic and social rehabilitation, program. Re- 
cently, in establishing such a program at the Tuscon 
V.A. Hospital, we budgeted $126,000 for start-up costs, 
and approximately $51,000 per year recurring or main- 
tenence costs. Clearly, if every hospital in the country 
were to incur this expense, there would be a rapid 
deterioration in the cost effectiveness for the manage- 
ment of the individual amputee. The only way to make 
this work is to recognize that the discipline of modern 
amputation represents a special medical program which 
should be allocated to a limited number of amputation 
centers. We estimate that within the V.A. system, this 
would amount to about 25 centers within which the 
entire amputation experience could be concentrated. 
This would ensure a generous volume of cases per 
center which would result in not only optimum utili- 
zation of specialized facilities, but also the assurance 
of development and maintenance of professional ex- 
pertise. The total amputation experience within the 
V.A., cost accounted and projected over five years, 
including center start-up and maintenance costs, would 
amount to approximately $44,000,000 expenditure. in 
contrast to the current practice which is running at a 
cost that would amount to over $124,000,000 in the 
same time interval; thus, the new approach should re- 
sult in a saving to the taxpayers of approximately 





TABLE 7. Below-knee Amputation: Conventional Techniques 
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Average lime 











Primary Eventual Mortality Rehabilitation Operation to 
Number of Healing Healing Rate with Prosthesis Rehabilitation 
Reference, No. Amputations (9€) (4€) (9€) (9€) (Days) 
Warren & Kihn? 121 48.8 66.9 4.1 69.4 180— 270 
Chilvers et al.' 53 50.0 67.9 7.5 60.4 — 
Robinson"?! 47 77.0 — 17.0 83.0 — 
Bradham & Smoak* 84 85.7 88.0 — —* — 
Block & Whitehouse? 43 88.0 95.0 0.0* S15 120 180 
Cranley et al.” 101 76.0 86.0 7.0 73.3 — 
Lim et al.” 55 53.0 83.0 16.0 51.0 70 
Ecker & Jacobs’ 69 77.0 85.0 8.7 52.2 201 
Wray et al." 174 92.0 — 3.5 70.0 49-77 
Nagrendran et al." 174 80.5 91.4 —- a = 
Berardi & Keonin! 44 — 61.4 4.5 29.5 IH 
Averaged Totals 965 74.9 82.0 6.7 63.8 133 


rtt a TTE a raram reor MH Igea rr eta t ETT ha tate Tm MÓm——MMP 


* Authors commented that very few patients attained ambulation; * Two patients died before discharge. and were not included as 
however, no numbers were given. postoperative deaths. 
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$80,000,000 over five years. This financial windfall is 
over and above the clear benefits to individual patients, 
to whom lowered mortality, morbidity, and increased 
rehabilitation with return to productive life cannot be- 


11. 


12. 


gin to be measured in economic terms. 
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Calcitonin in urine, in medullary thvroid cancer, 269 
Carcinoembryonic antigen, in gastric juice, in gastro- 
intestinal cancer, 34 
Carcinoma 
of breast. See Breast 
colorectal 
and CEA in gastric juice, 34 
DMH-induced, after ileal resection, 503 
recurrent, autopsy study of, 496 


esophageal 
and isoperistaltic gastric tube for esophageal bypass, 
673 
and nutritional status affecting immune response, 
475 


of pancreas. See Pancreas 
of prostate, rectal obstruction from, 488 
of small bowel, 732 
of stomach, 6 
and CEA in gastric juice, 34 
thyroid, urine calcitonin in, 269 
Carotid artery 
endarterectomy of, 758 
injuries of, 700 
occlusion of, ocular pneumoplethysmography in, 44 
Carotid sinus syndrome, carotid sinus denervation in. 
375 
Cecum, volvulus of, 724 
Celiac angiography, in pancreatic cancer, 11 
Cerebrovascular disease, and carotid endarterectomies. 
758 : 
Chemotherapy 
and acrylamide oxygen assay of blood, 275 
radiation with, in pancreatic carcinoma. 205 
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Children 
coarctation of abdominal aorta, 746 
intubation injuries of trachea, 601 
neonatal necrotizing enterocolitis, 612 
thoracoscopy in, 176 
Cholangiography, percutaneous transhepatic, for bile drain- 
age, 58 
Cholangiopancreatography, endoscopic, in pancreatic can- 
cer, 11, 480 
Cholecystectomy, elective, changes in costs of, 447 
Cholecystitis, acute 
acalculous, 358 
with trauma, 84 
Cholelithiasis 
obesity related to, 106 
reoperations in, 332 
Clerkship, surgical, undergraduate, 152 
Coaractation, of abdominal aorta, 746 
Colon. See Gastrointestinal tract 
Complement levels, in burn patients, 515 
Compression, with G-suit, for bleeding in pelvic frac- 
tures, 709 
Computed tomography, in abdominal abscesses, 29 
Copper metabolism, in parenteral nutrition, 120 
Coronary atherosclerosis, with aneurysm of sinus of Val- 
salva, 303 
Crohn's disease, of appendix, 334 
Cyst 
adventitial cystic disease of popliteal artery, 165 
of liver, unifocal, 39 
renal, diagnosis with CT scan, 29 
Cytology, of pancreatic fluid, in carcinoma, 340 


D 


Dacron aortic grafts 
postoperative alterations in size of, 741 
in thoracoabdominal aneurysms, 158 
Denervation, carotid sinus, in carotid sinus syndrome, 
575 
Dextran 
affecting factor VIII and platelet function, 243 
and patency of bovine heterografts in venous system, 
116 
Dialysis access, prosthetic graft fistulas for, 101 
Diaphragmatic hernia, intrapericardial. 359 
Drape and gown materials, barrier effects in wet opera- 
tions, 68 
Duodenum 
tumors of, 732 
ulcers of. See Ulcer, peptic 


E 


Echocardiography, in atrial myxoma diagnosis, 763 
Edema 
pulmonary, experimental, 433 
of skin, in breast cancer, 53 
Electromagnetic flow probe, for microvascular anastomosis, 
311 
Endarterectomy, carotid, 758 
Endoscopic diagnosis 
and cholangiopancreatography in pancreatic cancer, 11, 
. 480 
of gastrointestinal hemorrhage, 90 
thoracoscopy in children, 176 
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Enterocolitis 
necrotizing, neonatal, 612 
pseudomembranous, in adults, 493 
Esophagus 
bypass with isoperistaltic gastric tube, 673 
carcinoma of, and nutritional status affecting immune 
response, 475 
DL -Ethionine treatment, of pancreatic donors, 248 


E 


Factor VHI, dextran affecting properties of, 243 
Fecal CEA levels, in gastrointestinal cancer, 34 
5-Fluorouracil, radiation with, in pancreatic carcinoma, 
205 
Fractures, pelvic 
control of bleeding in, 709 
and management of genitourinary injuries, 717 


G 
G-suit, in control of bleeding from pelvic fractures, 
709 
Gallbladder 


acute cholecystitis 
acalculous, 358 
with trauma, 84 
changes in costs of elective cholecystectomy, 447 
sphincteroplasty affecting, 317 
Gallstones 
obesity related to, 106 
reoperations in, 442 
Gastrectomy, subtotal, in duodenal ulcer, 18 
Gastric acid secretion, affected by small bowel conduits, 
313 
Gastric juice, CEA content in gastrointestinal cancer, 34 
Gastric tube, isoperistaltic, for esophageal bypass, 673 
Gastritis, endoscopic diagnosis of hemorrhage in, 90 
Gastroenterostomy, in duodenal ulcer, 18 
Gastrointestinal tract 
anastomoses with EEA stapler, 587, 791 á 
bleeding control with intra-arterial vasopressin, 298 
cecal volvulus, 724 
colorectal cancer. See Carcinoma 
complicated intestinal atresias, 607 
in familial visceral myopathy, 306 
hemorrhage of, endoscopic diagnosis of, 90 
neonatal necrotizing enterocolitis, 612 
prognosis of villous adenomas, 404 
pseudomembranous enterocolitis in adults, 493 
rectal obstruction from carcinoma of prostate, 488 
surgery of, and abdominal wound dehiscence, 345 
small bowel tumors, 732 
Gastrointestinal Tumor Study Group, 205 
Genitourinary injuries, in pelvic fractures, 717 
Gown and drape materials, barrier effects in wet operations, 
68 
Grafts. See Transplants and grafts 
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Hand burns, mesh autografting of, 147 

Heart a 
atrial myxoma, 763 p 
cardiac output after vasopressin, 439 


M. 
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false aneurysm of left ventricle, 409 
intrapericardial diaphragmatic hernia, 359 
penetrating wounds of, 777 
perfusion with blood substitute, 322 
surgery with intra-aortic balloon pumping, 769 
Hemodialysis access, prosthetic graft fistulas for, 101 
Hemoglobin, stroma-free solution for heart perfusion, 322 
Hemolysis, as danger in stock, 373 
Hemorrhage 
extraperitoneal, in pelvic fractures, 709 
gastrointestinal 
endoscopic diagnosis of, 90 
intra-arterial vasopressin in, 298 
Heparin, and vascular clearance of blood-borne micro- 
particles, 426 
Hernia, diaphragmatic, intrapericardial, 359 
HLA complex 
and tissue matching in cadaveric kidney transplantation, 
581 
and transplants in HLA-identical siblings, 209 
Hospice-care program, in terminal illness, 683 
Hydrogen ion concentration, and bile acid-induced gastric 
mucosal ulcerogenesis, 637 
Hypertension 
portal 
extrahepatic, 566 
and subcutaneous transposition of spleen, 75 
pulmonary, KMA-Greenfield filter placement in, 560 
renovascular, splenorenal arterial anastomosis in, 353 


I 


Ileal conduits, and gastric hypersecretion, 313 
Heum 
resection of, and DMH-induced colonic cancer, 503 
tumors of, 732 
Immune response, in esophageal carcinoma, nutritional 
status affecting, 475 
Immunoglobulins 
levels- in pancreatic cancer, 340 
and opsonization of opportunist micro-organisms, 515 
Immunology 
antigenicity of venous allografts, 290 
and HLA tissue matching in cadaveric kidney trans- 
plantation, 581 
transplants in HL A-identical siblings, 209 
Incisions 
and abdominal wound dehiscence in gastrointestinal 
surgery, 345 
and tumor growth in scars, 181 
Insecticides, pancreatitis from, 199 
Insulinoma 
occult, localization of, 49 
surgical aspects of, 677 
Intestinal tract. See Gastrointestinal tract 
Intubation injuries, tracheal, in children, 601 


J 


Jaundice, and percutaneous transhepatic bile drainage, 
58 
Jejunal conduits, and gastric hypersecretion, 313 
Jejunoileal bypass in obesity 
NIH conference on, 455 
skeletal abnormalities after, 785 
Jejunum, tumors of, 732 
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K 


Kidney 
cyst diagnosis with CT scan, 29 
splenorenal arterial anastomosis in renovascular hyper- 
tension, 353 
transplantation of, cadaveric, HLA tissue matching in, 
581 


L 
Lipid 
serum levels in respiratory failure, with acute pan- 
creatitis, 509 
tissue, in vascular autografts, 62 
Liver 
abscess diagnosis with CT scan, 29 
cyst of, unifocal, 39 
percutaneous transhepatic bile drainage in jaundice, 
58 
portal pseudoperfusion phenomenon, 257 
reticuloendothelial system affected by heparin, 426 
sympathetic nerves to, 96 
trauma of, salvage rate in, 466 
Lung 
edema formation, experimental, 433 
localization of microparticles in, after heparin, 426 
respiratory failure in acute pancreatitis, 509 
surfactant production affected by sympathetic nerves, 
416 
thoracoscopy in children, 176 
ultrastructure after albumin infusions in shock, 236 
Lymph, antibiotic levels in, 395 
M 
Mastectomy, radical, compared to modified radical pro- 
cedure, 553 
Melanoma 
biopsy techniques in, 294 
of breast skin, 112 
elective node dissection in, 225 
Mesenteric angiography, in pancreatic cancer, 11 
Mesocaval shunts, and portal pseudoperfusion, 257 
Muscle 
familial visceral myopathy, 306 
metabolic changes from aortic clamp, 283 
Myxoma, atrial, 763 
N 
National Institutes of Health, conference on obesity, 455 
Nerve fibers 
carotid sinus denervation in carotid sinus syndrome, 
575 
sympathetic 
to liver and pancreas, 96 
and pulmonary surfactant production, 416 
Nutrition 
in esophageal carcinoma, affecting immune response, 475 
total parenteral, zinc and copper metabolism in, 120 


O 


Obesity 
and bile lithogenicity, 106 
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and conference of NIH, 455 

jejunoileal bypass in, skeletal abnormalities after, 785 
Ocular pneumoplethysmography, in carotid occlusion, 44 
Ophthalmic artery pressure, in carotid occlusion, 44 
Oxygen 

availability affected by vasopressin, 439 

in blood, acrylamide assay for, 275 


P 


Pancreas 
abscess diagnosis with CT scan, 29 
carcinoma of, 129 
angiography in, 11 
differentiation from pancreatitis, 480 
radiation therapy in, 205 
secretory proteins in, 340 
donor tissue treated with DL-ethionine, 248 
insulinoma of 
Occult, localization of, 49 
surgical aspects of, 677 
pseudocysts of, surgery in, 386 
sympathetic nerves to, 96 
Pancreatitis 
chronic, results of surgery in, 217 
differentiation from pancreatic cancer, 480 
drainage versus resection in, 664 
from insecticides, 199 
respiratory failure in, 509 
timing of surgery in, 654 
Parathyroid tissue, autotransplantation of, 139 
Parenteral nutrition, zinc and copper metabolism in, 120 
Pelvic fractures 
control of bleeding in. 709 
and management of genitourinary injuries, 717 
Peroneal artery, role in limb salvage, 189 
pH, and bile acid-induced gastric mucosal ulcerogenesis, 
637 
Phleborheography, in venous obstruction, 25 
Platelets 
antiplatelet agents affecting patency of bovine hetero- 
grafts in venous system, 116 
dextran affecting, 243 
Pneumocystis pneumonia, 
in, 176 
Pneumoplethysmography, ocular, 44 
Polyps, of colon and rectum, 404 
Popliteal artery 
adventitial cystic disease of, 165 
Polytetrafluoroethylene graft fistula, for hemodialysis access, 
101 
Portal vein, trauma of, 383 
Presidential address, the woman in the case: Jane Todd 
Crawford 1763— 1842 
Prostate carcinoma, rectal obstruction from, 488 
Pseudoaneurysm, of left ventricle, 409 
pseudocysts, pancreatic, 386 
pyloroplasty, in duodenal ulcer, 18 


in childhood, thoracoscopy 


R 


Radiation therapy, in pancreatic carcinoma, 205 
Rectal conditions. See Gastrointestinal tract 
Respiratory failure, in acute pancreatitis, 509 
Reticuloendothelial function, heparin affecting, 426 
Retroperitoneal abscess, diagnosis with CT scan, 29 
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Scars, tumor growth in, 181 
Septicemia, in burn patients, 515 
Shock, hemorrhagic 
hemolysis in, 373 
and lung ultrastructure after albumin infusions, 236 
Skin 
of breast 
edema in breast cancer, 53 
melanoma of, 112 
burns of. See Burns 
melanoma of. See Melanoma 
Sphincteroplasty, affecting gallbladder function and bile 
composition, 317 
Spleen, transposition of, subcutaneous, 75 
Splenorenal arterial anastomosis, ia renovascular hyper- 
tension, 353 
Stapler, for end-to-end anastomoses in gastrointestinal 
tract, 587, 791 
Stomach 
bile acid-induced mucosal ulcerogenesis affected by pH, 
637 
carcinoma of, 6 
CEA in gastric juice in gastrointestinal cancer. 34 
endoscopic diagnosis of hemorrhage in gastritis, 90 
gastric acid secretion affected by small bowel conduits, 
313 
gastric tube for esophageal bypass. 673 
gastroenterostomy in duodenal ulcer, 18 
subtotal gastrectomy in duodenal uicer, 18 
surfactant production, sympathetic nerves affecting, 416 
Surgical clerkship, undergraduate, 15? 
Surgical materials 
barrier effects of gowns and drapes in wet operations, 
68 
Dacron aortic grafts 
postoperative alterations in size ef, 741 
in thoracoabdominal aneurysms, 158 
mesh autografts for hand burns, 147 
prosthetic graft fistulas for hemodialysis access, 101 
stapler for end-to-end anastomoses in gastrointestinal 
tract, 587, 791 
Sympathetic nerves 
to liver and pancreas, 96 
and pulmonary surfactant producticn, 416 


T 


Terminal iliness, hospice-care program in, 683 
Thoracoscopy, in children, 176 
Thyroid cancer, urine calcitonin in. 269 
Tomography, computed, in abdominal abscesses, 29 
Trachea, intubation injuries of, in children, 601 
Transplants and grafts 
in HLA-identical siblings, 209 
of kidney, cadaveric, HLA tissue matching in, 581 
mesh autografts for deep hand burns, 147 
of pancreatic tissue, and DL.ethsonine treatment of 
donors, 248 
parathyroid autotransplantation, 139 
and perfusion of organs with blood substitutes, 322 
prosthetic graft fistulas for hemodialvsis access, 101 
splenic transposition, subcutaneous, 75 
vascular grafts. See Vasculature 
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Trauma 
arterial, in civilians, 700 
in burns. See Burns 
cardiac, penetrating, 777 
cholecystitis with, acute, 84 
and control of bleeding in pelvic fractures, 709 
genitourinary injuries in pelvic fractures, 717 
and intrapericardial diaphragmatic hernia, 359 
of liver, salvage rate in, 466 
of portal vein, 383 
from tracheal intubation, in children, 601 
and tumor growth in scars, 181 
Triglyceride levels, and respiratory failure in acute pan- 
creatitis, 509 
Tumors 
atrial myxoma management, 763 
carcinoma. See Carcinoma 
growth in healing wounds, 181 
insulinoma, 677 
localization with PTP, 49 
melanoma. See Melanoma 
of small bowel, 732 
spontaneous regression of metastases in Zollinger- 
Ellison syndrome, 620 
thoracic, and thoracoscopy in children, 176 
villous adenomas of colon and rectum, 404 


U 


Ulcer, peptic 
bile acid-induced, pH affecting, 637 
comparison of vagotomy procedures in, 643 
elective operations for, 18 
endoscopic diagnosis of hemorrhage in, 90 
perforated, selective treatment of, 627 
Ultrasonography 
in atrial myxoma diagnosis, 763 
in pancreatic cancer versus pancreatitis, 480 
Urethral injuries, in pelvic fractures, 717 


V 


Vagotomy, in duodenal ulcer, 18 
comparison of procedures in, 643 
Valsalva sinus aneurysm, with coronary atherosclerosis, 
303 
Vasculature 
angiography of. See Angiography 
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antigenicity of venous allografts, 290 
arterial injuries in civilians, 700 . 
bovine heterograft patency in venous system, after 
aspirin or dextran, 116 
carotid endarterectomy, 758 
clearance of blood-borne microparticles after heparin, 
426 
coarctation of abdominal aorta, 746 
coronary atherosclerosis with aneurysm of sinus of 
Valsalva, 303 
Dacron aortic grafts 
postoperative alterations in size of, 741 
in thoracoabdominal aneurysms, 158 
electromagnetic microvascular flow probe, 311 
evaluation of vascular laboratory data, 143 
intimal thickening in vascular autografts, 62 
metabolic changes from aortic clamp, 283 
ocular pneumoplethysmography in carotid occlusion, 44 
percutaneous transhepatic portal venography in pan- 
creatic disease, 49 
peroneal artery role in limb salvage, 189 
phleborheography in venous obstruction, 25 
popliteal artery adventitial cystic disease, 165 
and portal pseudoperfusion after mesocaval shunts, 257 
prosthetic graft fistulas for hemodialysis access, 101 
splenorenal arterial anastomosis in renovascular hyper- 
tension, 353 
thoracoabdominal aortic aneurysms, 158 
trauma of portal vein, 383 
Vasopressin 
intra-arterial, in gastrointestinal bleeding, 298 
and oxygen availability, 439 
Venography, percutaneous transhepatic portal, in pan- 
creatic disease, 49 
Venous conditions. See Vasculature 
Ventilation, with PEEP, and pulmonary edema develop- 
ment, 433 
Ventricular myocardium, left, false aneurysm of, 409 
Vitamin D deficiency. after jejunoileal bypass, 785 
Volvulus, cecal, 724 
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Zinc metabolism, in parenteral nutrition, 120 
Zollinger-Ellison syndrome, and spontaneous regression 
of abdominal metastases, 620 
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"Hollister 


i O O for easier care and healthier skin 
D after transverse colostomy ' 


ostom 
metho 


Replacing the traditional glass or plas- 
tic rod with the Hollister method can 
vastly simplify the management of a 
transverse colostomy. 





The typical rod-supported stoma is practically 
impossible to fit with a secure drainage appli- 
ance; odor and soiled bedclothes are probable 
and skin irritation is likely. The Hollister method 
uses a unique fo/ding colon support— the Loop 
Ostomy Bridge- that /ies flat. This offers a major 
advantage over conventional loop procedures: 
ability to seal an appliance firmly to the skin. The 
Hollister karaya gasket (photo) is trimmed to fit 
the stoma and laid down over the bridge— hug- 
ging theskin and isolating it from fecal discharge. 
An odorproof pouch (illustration below) secures 
the drainage yet leaves the stoma visible and 
accessible. 


To minimize the mess—and hazard—of fecal 
spillage, you can place the skin-protecting gas- 
ket before the stoma is matured. 





- 


Write for professional literature and an oppor- 


A tunity to evaluate this simple, effective system. 
" * 
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Hollister Incorporated * 211 E. Chicago Ave., Chicago, IIl. 60611 


-) COPYRIGHT 1978 HOLLISTER INCORPORATED. ALL RIGHTS RESERVED 
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| E. Johnson & Johnson 
: Introduces : 


A HYPO-ALLERGENIC PAPER TAPE 
EE The paper tape that really meets your needs 
o Gentle to skin, nonirritating and highly conformable - for maximum 












esion and twice as strong as the leading paper tape ... 
C j security and less tape required 
of nurses over the leading paper tape in multi-hospital test 





Timeless classic 


"The standard 


u 
s 


20 and 100-ml-size vials 


-cephalothin sodium 
_Neutral Equivalent to cephalothin 





`S Keflin 











cephalothin sodium 
Neutral 


Brief Summary. 

Consult the package literature for prescribing information. 
Indications: Keflin, Neutral, for Injection, is indicated for the treatment 
of serious infections caused by susceptible strains of the designated 
Microorganisms in the diseases listed below. 


Respiratory tract infections caused by Streptococcus pneumoniae, 
staphylococci (penicillinase and non-penicillinase-producing), 
group A beta-hemolytic streptococci, Klebsiella, and Haemophilus 
influenzae 

Skin and soft-tissue infections. including peritonitis, caused by staphy- 
lococci ipenicillinase and non-penicillinase-producing), group A 
beta-hemolytic streptococci. Escherichia col. Proteus mirabilis, 
and Klebsiella 

Genitourinary tract infections caused by E. coli, P mirabilis, and 
Klebsiella 


Septicemia. including endocarditis. caused by S. pneumoniae, staphy- 
lococei ipenicillinase and non-penicillinase-producing), group A 
beta-hemolytic streptococci, $. viridans. E. coli, P mirabilis. and 
Klebsiella 


Gastrointestinal infections caused by Salmonella and Shigella species 


Meningitis caused by 5. pneumoniae. group A beta-hemolytic strep- 

tococen and staphylococci (penicillinase and non-penicillinase- 
producing) 
NOTE: Inasmuch as only low levels of Keflin are found in the cere- 
brospinal fluid, the drug is not reliable in the treatment of meningitis 
and cannot be recommended for that purpose. Keflin has, however. 
proved to be effective in a number of cases of meningitis and may be 
considered for unusual circumstances in which other. more reliably 
effective antibioties cannot be used. 

Bone and joint infections caused by staphylococci (penicillinase and 
nom penicillinase-producing! 


NOTE: lf the susceptibility tests show that the causative organism is 
resistant to Keflin, other appropriate antibiotic therapy should be 
instituted. 

Contraindication: Previous hypersensitivity to cephalosporins. 
Warnings: BEFORE CEPHALOTHIN THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
EPINEPHRINE AND OTHER EMERGENCY MEASURES. 


There is some evidence of partial cross-allergenicity of the penicillins 
and the cephalosporins. Severe anaphylactoid reactions have been 
reported with both drugs. 


Patients with allergy and hypersensitivity should receive antibiotics 
cautiously and only when necessary. 


Usage in Pregnancy —Safety for use during pregnancy has not been 
established. 


Precautions: Patients should be followed carefully to detect any side 
effects or drug idiosynerasy, H an allergic reaction occurs, discontinue 
the drug and treat the patient with usual agents. 

Although alteration in kidney function is rare, evaluation of renal 
status is recommended. Patients with impaired renal function should be 
placed on a reduced dosage schecule to prevent excessive serum con- 
centrations, Consult prescribing information, 


If thrombophlebitis or superinfection occurs. take appropriate mea- 
sures. A false-positive reaction for g'ucose in the urine has heen observed 
with some tests but not with Tes- Tape * (Glucose Enzymatic Test Strip, 
USP. Lilly 
Adverse Reactions: Maculopapular rash. urticaria. pain. induration. 
tenderness, elevation of temperature. reactions resembling serum sick- 
ness, anaphylaxis, eosinophilia, drug fever, neutropenia, thrombocyto- 
penia, hemolytic anemia, thrombophlebitis, transient rise in SGOT and 
alkaline phosphatase, rise in BUN, decreased creatinine clearance. and 
a positive direct Coombs test have been reported. [ío678] 


Additional information avatiable 
to the prafession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 


SECOND EDITION 
E 


Illustrated Preoperative 


and Postoperative Care 


x 
By Philip Thorek, M.D., F.A.C.S., F.LC.S 


Illustrated by Carl Linden 


Relving on the use of original illustrations cou- 
pled with succinct, on-target text, this second 
edition of Illustrated Preoperative and Postopera- 
tive Care is a masterful exposition of Dr. Thorek's 
rich personal experience. 

Practicalitv is the theme as Dr. Thorek covers 
evaluation of the surgical patient, the immediate 
post-op period, the recoverv room, use of fluid 
and electrolvtes, chemotherapv, and surgical 
complications. The chapter on surgical pharma- 
cologv, new to this edition, includes the concepts 
of alpha and beta stimulators and blockers as 
thev pertain to the therapeutic value of various 
drugs. 

The beautiful illustrations support the text ad- 
mirablv, and in manv cases are fully explanatory 
in themselves. 


Š: 


. a useful reference source for neophyte or 
experienced surgeon alike” —Military Medicine 
^... invaluable to any student, surgeon, resident, 
intern or clerk, who ever intends to do surgery 
of any type. ^—International Surgery. 


TOR 


147 Pages + 79 Illus. * 2nd Edition, 1973 + 


$12.00 
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Lippincott 


J. B. Lippincott Company 
Fast Washington Square e Phila., Pa. 19105 


Please send me: ; 
[7 ILLUSTRATED PREOPERATIVE 


AND POSTOPERATIVE CARE... $12.06 
NAME Reena OE E ees eee Tee ! 
i214 | 55 SNR ERREUR RERO 
CIV ue err State. |. ETR 1o MR NIRE * 


[7] Payment enclosed 


Charge and bul me 
Save postage & handling 


Plus postage & handling 


Also available at your medical bookstore AS 6/79 


+ 
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goes annt dpi M CUIDA MIN DUBE MENU MENÉ MO DE JUN S UIN NN GUN EUOU VN FAN, MED UND t0 D I on m 


PRESERVE and PROTECT 
YOUR COPIES OF 
ANNALS of SURGERY 


Now, your journals can become a hand- 
some addition to your professional library. 


These file boxes are designed and cus- 
tom-made to keep your copies orderly, 


readily accessible and clean. 


Durable book-binder's board covered 
with scuff-resistant, washable Leathertex. 
Lettering embossed in 23-Karat gold leaf. 


Jesse Jones Box Corp. (since 1843) 


Dep't. JBLA—Phila., Pa. 19141 
Gentlemen: Kindly send me: 


Reasonably priced, too. Only $4.95 ea. O 


3 for $14.00 O 6 for $24.00 O 


Add $1.00 postage per file for orders outside the U.S. 


[] Check enclosed (Make check payable to: 
Jesse Jones Box Corp., Box 5120, Phila., Pa. 


19141) 


ee 
Address 
City/State/Zip 


Shipped postpaid U.S. only. Satisfaction unconditionally 
guaranteed or your money back. 
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Tablets kJ 
PERCODAN 
oxycodone with APC (È 


Tablets 


r 


(8 m 
PERCODAN-Demi - 


oxycodone with APC (i 


Brief Summary of Prescribing Information 


INDICATIONS For the relief of moderate to moderately severe pain 


CONTRAINDICATIONS Hypersensitivity to oxycodone. aspirin, phenacetin or 
caffeine 


WARNINGS Drug Dependence Oxycodone can produce drug dependence of 
the morphine type and. therefore, has the potential for being abused 
Psychic dependence, physical dependence and tolerance may develop 
upon repeated administration of PERCODAN® and PERCODAN* Demi, and 
it should be prescribed and administered with the same degree of caution 
appropriate to the use of other oral narcotic-containing medications. Like 
other narcotic-containing medications, PERCODAN* and PERCODAN* 

Demi are subject to the Federal Controlled Substances Act 


Usage in ambulatory patients Oxycodone may impair the mental and or 
physical abilities required for the performance of potentially hazardous 
tasks such as driving a car or operating machinery The patient using 
PERCODAN* and PERCODAN* -Demi should be cautioned accordingly 


Interaction with other central nervous system depressants Patients 
receiving other narcotic analgesics, general anesthetics, phenothiazines 
other tranquilizers, sedative-hypnotics or other CNS depressants (includ 

ing alcohol) concomitantly with PERCODAN* and PERCODAN* -Demi may 
exhibit an additive CNS depression. When such combined therapy is con 

templated the dose of one or both agents should be reduced 

Usage in pregnancy Safe use in pregnancy has not been established rela 
tive to possible adverse effects on fetal development. Therefore 
PERCODAN* and PERCODAN*-Dem: should not be used in pregnant 
women unless. in the judgment of the physician, the potential benefits 
outweigh the possible hazards 


Usage in children PERCODAN* should not be administered to children 
PERCODAN*- Demi, containing half the amount of oxycodone. can be con- 
sidered 


Salicylates should be used with caution in the presence of peptic ulcer or 
coagulation abnormalities 


PRECAUTIONS Head injury and increased intracranial pressure The res 
piratory depressant effects of narcotics and their capacity to elevate 
cerebrospinal fluid pressure may be markedly exaggerated in the presence 
of head injury, other intracranial lesions or a pre-existing increase in 
intracranial pressure. Furthermore. narcotics produce adverse reactions 
which may obscure the clinical course of patients with head injuries 
Acute abdominal conditions The administration of PERCODAN* and 
PERCODAN* -Demi or other narcotics may obscure the diagnosis or clini 
cal course in patients with acute abdominal conditions 


Special risk patients PERCODAN* and PERCODAN*-Demi should be 
given with caution to certain patients such as the elderly or debilitated 
and those with severe impairment of hepatic cr renal function, hypothy 
roidism, Addison s disease, and prostatic hypertrophy or urethral stricture 
Phenacetin has been reported to damage the kidneys when taken in 
excessive amounts for a long time 


ADVERSE REACTIONS The most frequently observed adverse reactions 
include light-headedness, dizziness, sedation. nausea and vomiting 
These effects seem to be more prominent in ambulatory than in nonambu 
latory patients, and some of these adverse reactions may be alleviated if 
the patient lies down 

Other adverse reactions include euphoria, dysphoria, constipation. and 
pruritus 

DOSAGE AND ADMINISTRATION Dosage should be adjusted according to 
the severity of the pain and the response of the patient. It may occasion- 
ally be necessary to exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who have become tolerant 
to the analgesic effect of narcotics. PERCODAN* and PERCODAN*-Demi 
are given orally 

PERCODAN* The usual adult dose is one tablet every 6 hours as needed 
for pain 

PERCODAN*-Demi Adults— One or two tablets every six hours Children 
12 years and older— One-half tablet every six hours. Children 6 to 12 
years—One-quarter tablet every six hours PERCODAN*-Demi ıs not 
incicated for children under 6 years of age 


DRUG INTERACTIONS The CNS depressant effects of PERCODAN* and 
PERCODAN*-Demi may be additive with that of other CNS depressants 
See WARNINGS 


Aspirin may enhance the effect of anticoagulants and inhibit the urico 
suric effect of uricosuric agents 


DEA Order Form Required 6074-1/6078- IBS 


Endo Inc. 


i, Puerto Rico me 


Subsidiary of Endo Laboratories Inc. 
Subsidiary of the DuPont Company 
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Smoother, easier to tie 
for greater convenience. 


DEXON "S" is made up of finer filaments 
and has a smoother, tighter braid than origi- 
nal DEXON, making 
DEXON “S” the 
smoothest...and 
strongest. ..syn- 
thetic absorbable 
suture available. 

The result: easier 
handling, faster 
tying, and greater 
convenience for you. 





y l | 


DEXON DEXON "S" 


Note finer filaments and smoother, tighter braid 


of DEXON "S! (Size O sutures 22X.) 





Other synthetic 
absorbable 


| polyglycolic 
acid suture. 


DEXON “S” passes smoothly through even 
the most friabie tissue. This reduced sawing, 
plus the greater 
strength of 
DEXON “S,” make 
for excellent 
wound security. 
DEXON “S” has 
twice as many 
filaments as the l 
other synthetic 
absorbable suture. 


Other synthetic 
absorbable, Size O 





Partial cross-sections 
127X. Note greater 
number of and finer 
filaments in 

DEXON "S" suture. 


De : 
DAVISSOGEGN 


American Cyanamid Company 
Wayne, N.J. 07470 


DEXON? ‘‘S”’ " 
, pce acid suture 794 


Gemplete Product Information 


DESCRIPTION DEXON “S” polyglycolic 
acid Suture-Synthetic, Absorbable, CISP is a 

y homopolymer of glycolic acid, constructed of 
filaments finer than in origina! DEXON to pro- 
vide optimal handling properties. The sutures 
are sterile, inert, noncollagenous, nonanti- 

Fr genic, nonpyrogenic, flexible, and braided. 
They are colored green to enhance visibility in 
tissue and are also available undyed, with a 
natural beige color. They are uniform in size 
and tensile strength, but are smaller in dia- : : : i 
a a es Notification should include the old as well 


of equivalent tensile strength. 


cine iana as the new address, with indication of 


tissues a minimal tissue reaction occurs, which 
is followed by a microscopic layer of fibrous 
connective tissue which grows into the suture 
material. 


Absorption studies in animals show DEXON “S” 
to be equivalent to original DEXON. Studies 

in rabbits revealed minimal absorption at 7 

to 15 days, significant absorption at 30 days, 
and maximum resorption after 60 to 90 days. 


Tensile strength, not being a function of the 
absorption rate, may vary from tissue to tissue, 
depending in part on the rate of hydrolysis. 
The early tensile strength of DEXON “S” is 
reported to be greater than that of comparable 
chromic catgut. In animal studies (subcutane- I 7 

^  oustissue in rats) it has been shown that at two ANNALS OF SURGERY 
weeks post-implantation approximately 55 75 


of the original tensile strength of DEXON "S" c/o Fulfillment Manager 
remains, while at three weeks approximately 


20% of its original strength is retained. 
INDICATIONS DEXON "S” sutures are 


indicated whenever absorbable sutures and ; s 
ligatures are employed. Philadelphia, Penna. 19105 


CONTRAINDICATIONS DEXON 'S'is 
contraindicated where extended approxima- 
tion of tissues under strain must be 
maintained. 


WARNINGS The safe use of this suture in 
neural tissue and in cardiovascular surgery 
has not been established. 


ee e e @ 
Under certain circumstances, notably ortho- 
pedic procedures, immobilization by external this publication 
support may be employed at the discretion of 
the surgeon. 9 o e 
Do not resterilize. Discard opened, unused IS avai in 


sutures. 


CHANGE OF ADDRESS 


Change of Address: Please allow 60 days 


before date of issue for change of address. 


whether the change is temporary or per- 
manent. Please give the name of the Jour- 


nal, 


Send Change of Address cards to: 


East Washington Square 








" PRECAUTIONS Acceptable surgical prac- 
tice should be followed with respect to 
drainage and closure of infected wounds. 


Knots with DEXON "S" polyglycolic acid 
Suture must be properly placed to be secure. 
Therefore, place first throw in precise position 
for final knot, using a double loop; tie second 
throw square using horizontal tension; addi- 
tional throws may be used as desired. 


[EB 


Skin sutures which remain in place for periods 
of longer than seven days may cause localized 
topical irritation and the extended portion of 
suture may be snipped off after five to seven 
days, as indicated. 


ADVERSE REACTIONS Those reactions 
that have been reported include tissue reac- 
tion or inflammation, fibrous or granulation 


L3 
Fe] |t | -Mfi 
MENEREN 


tissue, wound separation and bleeding, and Please send me additional information. 

accumulation of fluid around subcuticular H H : . e 

a University Microfilms International 

DOSAGE AND ADMINISTRATION Use as Dent EH Zeeb Road ne bediord Row 
æ required. . F.h. M x^ 

Ann Arbor, MI 48106 Lond 

HOW SUPPLIED Suture sizes 8-0 through U.S.A s En nd WC1R 4EJ 

2 dyed green and 7-0 through 2 natural beige. —_"* g 

Supplied in cut lengths or ligating reels, N 

non-needled or affixed to the various ame 

DAVIS +GECK ATRAUMATIC” needles or Institution 

D-TACH® removable needles USP in one and 


three dozen packages. Street 


Rev. 3/78 City 


State 
DAVIS+GECK 


€ American Cyanamid Company 
Wayne. N.J. 07470 





Through the lenses of a Nikon F2 anda sigmoidoss 


the decisive difference 


between PROCTOFOA 
and the suppository. 


PROCTOFOAM The suppository 


The study: 


a 36-year-old vol 
free of rectal path 
was administered 
traditional hemor 
suppository and 
PROCTOFOA 
successive days to 
determine differen 
between the two 4 
in speed and exte 
coverage. Both se 
photographs were 
by a Nikon F2 thr 


a sigmoidoscope. 


SES minutes at 5 minutes 


at 15 minutes at 15 minutes 


at 30 minutes at 30 minutes 


at 60 minutes. at 60 minutes 





Unique photosigmoidoscopic evidence 

demonstrates the superiority of 
PROCTOFOAM'over the hemorrhoidal suppository 
in both speed and extent of coverage. 


Within 5 minutes, PROCTOFOAM® has 
coated the mucosa of the rectal ampulla while 
the suppository remains virtually intact. 


At 10, 15, and 30 minutes, while the suppos- 
itory is still in the slow process of melting and 
giving limited coverage, PROCTOFOAM 
continues to provide a thick coating on the 
mucosal surface. 


At the end of a full hour, the suppository has 
finally melted; coverage is extremely uneven, 


while PROCTOFOAM continues to provide 


even coverage. 


Upon application, PROCTOFOAM fills the 
anal cavity, spreading evenly into rectal 
crypts, folds, papillae and hemorrhoidal sites. 
And because PROCTOFOAM is mucoadhe- 
sive, medication is kept in prolonged contact 
with tender irritated membranes to bring 
prompt, sustained and effective relief from 
itching and pain without leaking or staining. 


PROCTOFOAM is available in two formula- 
tions: PROCTOFOAM®-HC for temporary 
relief of acute, inflammatory anorectal disor- 
ders and for postoperative pain. 
PROCTOFOAM-HC provides faster wound 
healing” 4 (2% to 3 weeks instead of 3% to 4 
weeks) ;4 less scar formation; ™ ? less edema, 
inflammation, itching, pain and tenes- 

mus. '»3°5 Non-steroid PROCTOFOAM ® for 


maintenance therapy when the inflammatory 


The 
successorto © 
the hemorrhoida 


phase has been brought under control. 


Both PROCTOFOAM and 
PROCTOFOAM-HC come with an easy- 
to-use, measured-dose applicator that assures 
proper placement of the medication. 


PROCTOFOAM. For faster and more com- 
plete coverage than the hemorrhoidal 
suppository. 


PROCTOFOAM®-HC 

Active Ingredients: Hydrocortisone acetate 1%, and 
pramoxine hydrochloride 1% in a mucoadhesive foam base. 
Indications: Temporary relief of anorectal inflammation, 
pruritus, pain and swelling associated with hemorrhoids, proc- 
titis, cryptitis, fissures, postoperative pain and pruritus ani. 
Contraindications: Abscess, extensive fistulae or sinus 
tracts, tuberculosis, varicella, vaccinia or acute herpes 
simplex. 

Precautions: A complete rectal examination to rule out se- 
rious pathology should be completed before instituting therapy. 
Do not use on infected lesions unless accompanied by anti- 
infective agents. Discontinue use if sensitivity develops. 
Caution: Do not insert any part of the aerosol container into 
the anus. Contents of the container are under pressure, but 
not flammable. 

Dosage: One applicatorful two or three times daily after 
each bowel evacuation. Perianally, apply as needed. 

How Supplied: In aerosol container providing 15 Gm. of 
medication (approx. 25 applications), with special rectal 
applicator and patient instructions. 


Before prescribing see full package insert. 


References: 1. Bernstein, l.: Surg. Dig. 4:23, Jan. 1969. 2. 
Sladek, W.R.: Scientific Exhibit, 69th Annual Meeting of 
American Proctologic Society, April 1970. 3. Sladek, W.R.: 
Am. J. Clin. Res. 1:33, Jan.-Feb. 1970. 4. Miller, H.: Am. J. 
Proctol. 18:59, Feb. 1967. 5. Lieberman, W.: Am. J. Proctol. 
20:134, April 1969. 


Ic Reed & Camrick/Kenilworth, New Jersey 07033 


PROCTOFOAM-HC 


EACH MEASURED DOSE (APPROX. 6.5 ML.) DELIVERS HYDRO- 
CORTISONE ACETATE 1%, PRAMOXINE HYDROCHLORIDE 1%, IN A 
WATER-SOLUBLE, MUCOADHESIVE FOAM BASE. 


FOR TEMPORARY RELIEF OF ACUTE 
INFLAMMATORY ANORECTAL DISORDERS AND 
FOR POSTOPERATIVE PAIN. 


T) : 
" up nonesteroid 


PROCTOFOAM 


_ FOR MAINTENANCE THERAPY WHEN THE INFLAMMATORY 
-— PHASEHAS BEEN BROUGHT UNDER CONTROL. 








. WOUNDS THAT MAKÉ 







CESAREAN 
SECTION 
\ 


Postpartum recovery for Mary 
Edwards was as comfortable as 
could be expected. After closure, 
a Non-Adhering Vaseline * 
Petrolatum Gauze Dressing was 
placed directly over the wound 
followed by dry gauze and an outer 
i wrap. Twenty-four hours postsurgery 
í there was only a normal release of 
light drainage from the suture line. 
Ż Because a Non-Adhering Dressing 
E b T | was used between the wound and 
i the dry gauze, there was no sticking 
| E ) * during dressing change — no discom- 
fort to the patient 


= 





Dover t 


SPLIT-THICKNESS 
SKIN GRAFT 


Michael Kelly, a volunteer fireman, experi- 

enced a severe burn on his left forearm 

which required subsequent grafting. To help 4 
provide adequate protection of the donor site 
during healing and to provide mild medication 

a Chesebrough-Pond s Non-Adhering Scarlet 

Red Ointment Dressing was placed directly on 
the wound. During removal, the dressing also 
helped prevent damage to new tissue growth 
and further discomfort to the patient. And 

for hospital staff, this conveniently pre- 
packaged dressing had an added advantage 
in that it eliminated the staining and bother of 


IN-NOSpITal preparations 


FACIAL 
RECONSTRUCTION 


Britt Svensson, 18, was involved in an auto- 
mobile accident during which she sustained 
several minor facial lacerations, abrasions — 

and a broken nose. Superficial tiss 





ue loss 

was evident, and nose cartilage and over- 

lying skin needed support. Following surgical 
repair, a protective, Non-Adhering Xeroform 

Petrolatum Dressing was used to help prevent 

3 ] p prevent 
disruption of the healing tissue during dressing 

change, and to maximize patient comfor 


w 





l ree 
unnecessary loss of tissue fluids. to he 


* C * 
I. OINCE a 


Chesebrough-Pond s Non-Adhering Dressing readily 


contorms to all facial contours — actually clings without 


sticking — it was of particular value in this repair. e 





E.T DRE" ED LI 


START WITH A GOOD 7 
FOUNDATION: 

A CHESEBROUGH-POND’S 
NON-ADHERING DRESSING 
UNDER THE DRY GAUZE 














A Chesebrough-Pond's Non-Adhering Dressing next to the 
ps avoid trauma and pain during dressing change. 


APPENDECTOMY It actually clings without sticking, conforming to all body 





wound he 


Seven-year-old David Garcia complained of a ‘bellyache!’ His doctor's contours. Dressing removal is easier and more comfortable 

diagnosis of appendicitis was made early, and removal of the appendix wound healing remains undisturbed. 

followed immediately. All layers of the incision were closed. Drainage Additionally it helps protect the wound from environmental 

was minimal. A mildly medicated, mildly deodorizing, protective dressing contamination...helps prevent air and moisture borne 
Xeroform Petrolatum Dressing — was placed directly on the wound contaminants from reaching the wound. Helps prevent 

to help prevent unnecessary loss of tissue fluids, and sticking and unnecessary loss of tissue fluids 


discomfort to this young patient during dressing changes 
y J} g g g 


a». CP Chesebrough Ponds Inc. 


REE NW H NANE T T say 


Convenient sizes and packaging; available through surgical 
supply distributors. 


CHESEBROUGH-POND'S 
NON-ADHERING 
DRESSINGS 


Gentle protection 
on the 
healing wound 





The situations above repres&nt only 
a few of the many effective applica- 

rons tor CnhesebDr ugh Ponds 
Non-Adhering Dressings. Names ana 


patient profiles, however, are fictitious 


and do not represent actual case histories. 
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FERGUSON'S SURGERY 


OF THE AMBULATORY PATIENT 


Edited by Mark W. Wolcott, M.D. 


Here is the fifth edition of a clinically oriented volume 
providing a clear "how to do it" approach covering 
most of the simpler conditions of the skin, bones, 
joints, and bursa in a succinct, easy-to-follow style. 

For this revision the material on fracture and on soft 
tissue is consolidated, making reference to this infor- 
mation much easier. New chapters include 
Cryosurgery, and Shunts and Fistulas for 
Hemodialysis. Ambulatory Gynecology is a new sub- 
ject to this edition, and the chapter on Snake Bite and 


insect Sites is totally rewritten and enlarged. 

This popular volume has served as a guide to the 

doctor in the subject of "minor surgery" for more than 

thirty years. 

Surgery, Gynecology and Obstetrics said of the previ- 

ous edition: "This book covers the field ... admirably, 

and it is an invaluable work for every surgeon who 

treats patients in his office." 

554 pages / 408 illustrations / 5th Edition, 1974 
Flexible binding. $27.00 


PERIPHERAL VASCULAR SURGERY 
Edited by Martin Birnstingl, M.D., F.R.C.S. 


This work, a contribution of recognized authorities 
writing from their own surgical experience, is a classic 
blend of basic scientific knowledge and advanced 
surgical techniques. Chapters range from Hyperlipo- 
proteinaemia and Vascular Disease to Micro Vascular 
Surgery. 

Full attention is given to anatomy and physiology, 
etiology, pathology, signs and symptoms, laboratory 
tests and such sophisticated modalities as ultrasound 
flow detectors, angiography, phlebography, differen- 





tial diagnosis, treatment and prognosis. 

The authors provide critical assessment of long-term 
results of arterial reconstruction in various anatomical 
situations, based on their appreciation of current vás- 
cular surgery. 

"... a pleasure to read. It is of particular value to the 
surgeon interested in vascular disease, but it is also an 
excellent review book for all interested in newer trends 
in vascular surgery. —The Lancet. 

447 pages / 143 illustrations / 1973 / $21.00 


Lippincott 


J. B. LIPPINCOTT COMPANY 


East Washington Square 


Philadelphia, Pa. 19105 
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For prompt control 


ofsevere 





nausea and vomiting. 


* Unsurpassed antiemetic action 
*12 dosage forms and strengths 


Compazine 





brand of 


prochlorperazine 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 lbs. or 2 years 
of age. In children with acute illnesses or dehydration, 
use only under close supervision. 


Before bing, see complete prescribing information 
in SKAF literature or PDR. The following is a brief 
summary. 

Indications: Management of the manifestations of psy- 
chotic disorders; management of psychoneurotic patients 
displaying primarily symptoms of moderate to severe 
anxiety and tension; and for control of severe nausea 

and vomiting. 


‘Compazine’ has not been shown effective in the manage- 
ment of behavioral complications in patients with mental 
retardation. 


Contraindications: Comatose or greatly depressed states 
due to C.N.S. depressants; bone marrow depression; 
pediatric surgery. 

Warnings: The extrapyramidal symptoms which can occur 
secondary to ‘Compazine’ may be confused with the 
central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye's syn- 
drome or other encephalopathy. The use of ‘Compazine’ 
and other potential hepatotoxins should be avoided in 
children and adolescents whose signs and symptoms 
suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias 
or jaundice) to any phenothiazine. Caution patients about 
activities requiring alertness (e.g., operating vehicles or 
machinery! especially during the first few days’ therapy. 
Prochlorperazine may intensify or prolong the action of 
other C.N.S. depressants. Not recommended for children 
under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh 
hazards. 

Precautions: The antiemetic action of ‘Compazine’ may 
mask the signs and symptoms of overdosage of other drugs 
and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and 
Reye's syndrome (See WARNINGS). Postoperative aspiration 
of vomitus has Occurred in a few surgical patients who 
received prochlorperazine as an antiemetic. Deep sleep and 
coma have been reported, usually with overdosage. Patients 
on long-term therapy, especially high doses, should be 
evaluated periodically for possible adjustment or discon- 
tinuance of drug therapy In children with acute illnesses or 





dehydration, use only under close supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, 
biurred vision, skin reactions. Hypotension. Cholestatic 
jaundice, leukopenia, agranulocytosis. Fatty changes in the 
liver have been observed in a few patients who died while 
receiving the drug (no causal relationship has been estab- 
lished), Neuromuscular (extrapyramidal) reactions: motor 
restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions with Compazine 
(prochlorperazine, SK&F) or other phenothiazines: Some 
adverse effects are more frequent or intense in specific 
disorders (e.g., severe hypotension in mitral insufficiency 
or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; 
cerebral edema; prolongation and intensification of the 
action of C.N.S..depressants, atropine, heat and organo- 
phosphorus ins&cticides; dryness of mouth, nasal con- 
gestion, headache, nausea, constipation, obstipation, 
adynamic ileus, inhibition of ejaculation; reactivation of 
psychotic processes, catatonic-like states; hypotension 
(sometimes fatal); cardiac arrest; pancytopenia, thrombo- 
cytopenic purpura, eosinophilia; biliary stasis; lactation, 
galactorrhea, gynecomastia, menstrual irregularities, faise- 
nositive pregnancy tests; photosensitivity, itching, erythema, 
urticaria, eczema up to exfoliative dermatitis; asthma, 
laryngeal edema; angioneurotic edema, anaphylactoid 
reactions; peripheral edema; reversed epinephrine effect: 
hyperpyrexia; a systemic lupus erythematosus-like syn- 
drome; pigmentary retinopathy; with prolonged administra- 
tion of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits. 


EKG changes have been reported, but relationship to 
myocardial damage is not confirmed. Discontinue long- 
term, high-dose therapy gradually. 

NOTE: Sudden death in patients taking phenothiazines 
(apparently due to cardiac arrest or asphyxia due to failure 
of cough reflex) has been reported, but no causal relation- 
ship has been established. 


Supplied: Tablets —5, 10 and 25 mg., in bottles of 100; 
le? capsules - 10, 15, 30 and 75 mg, in bottles of 
50; Injection - 5 mg./ml. in 2 ml. ampuls, {0 mi. vials, 
and 2 ml. disposable syringes; Suppositories — 2-1/2, 5 
and 25 mg.; Syrup — 5 mg./5 ml.; Concentrate (intended 
for institutional use only)— 10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only) — 5 and 
10 mg. tablets; 10, i5 and 30 mg. 'Spansule' capsules. 


Smith Kline &French Laboratories 
Philadelphia, PA 
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EMPIRIN COMPOUN 
c CODEINE 


Each tablet contains: aspirin, 227 mg; phenacetin, 162 mg; and caffeine, 
32 mg; plus codeine phosphate in ane of the following strengths: *4—60 E IT] 
mg (gr 1); *3—30 mg (gr 2); *2—15 ma (gr '4); and *1—7.5 mg (ar Ya), 
(Waming—may be habit-forming). -~ Í 
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Burroughs Wellcome Co. 


P x Research Triangle Park 
Wellcome | North Carolina 27709 


